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Fecker builds unusual 


48-inch CASSEGRAIN- NEWTONIAN-COUDE 


TE LESCOPE to scan skies at Hyderabad, India 


Some of the Outstanding Features: Included in the optical 
system are a 48-inch, f/4 paraboloidal primary mirror 
and two, easily interchangeable, hyperboloidal secondary 
mirrors. One secondary mirror gives an effective focal 
ratio of f/15 at Cassegrain focus, and the other provides 
an effective focal ratio of f/30 at the Coude focus. All 
mirrors are accurate to 1/8 wave length of sodium light. 
The telescope design provides for easy access to all ob- 
serving stations and allows for future installation of a 
spectrograph. The specially engineered structure supports 
the 20,000 pound combined weight of the rotating mass 
on precision preloaded ball bearings. 

Remote indication of R. A. and declination is accom- 
plished by means of synchro transmitters and receivers. 





Combination Reflecting 
Unit to be Installed 
at Nizamiah Observatory 


A synchronous motor, excited by a frequency control 
capable of maintaining a speed accuracy of 1 part in a 
million, drives the main worm of the polar axis at sidereal 
speed. Smooth-acting, controlled electric slewing protects 
the drive system against inertial shocks. 

J. W. Fecker, Inc. has specialized capabilities in the fields 
of astronomical equipment and extremely precise instru- 
mentation, backed by over 70 years of experience. 


j-w. fecker inc. 


a subsidiary of AMERICAN OPTICAL CO. 
6592 HAMILTON AVENUE, PITTSBURGH 6, PENNSYLVANIA 
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Occultation of Regulus 
by Venus This Month 


N unprecedented opportunity to learn 

more about the atmosphere of Venus 
will occur on July 7th, when the planet 
is to pass in front of the Ist-magnitude 
star Regulus. 

As told on page 474 last month, the 
phenomenon will be visible in the United 
States only from the Atlantic seaboard, in 
full daylight. At Washington, D. C., for 
example, the star will vanish at the plan- 
et’s dark edge at 10:15 a.m., Eastern day- 
light time, and reappear from behind the 
bright limb 12 minutes later. 

Because of the atmosphere of Venus, 
the star will require roughly 10 seconds to 
fade from full brightness to invisibility. 
This dimming is due not to absorption of 
light, but to dilution; the initially paral- 
lel rays of starlight grazingly traversing 
Venus’ atmosphere will be diverged by 
differential refraction. Accurate photo- 
metric observations of the fading should 
tell astronomers much about the structure 
of the planet’s atmosphere, and give its 
average molecular weight. 

To make such observations, Harvard 
Observatory is sending teams with special 
equipment to seven different stations in 
Europe and the Near East, where Venus 
will be high in the sky during the occulta- 
tion. Some of the personnel will be from 
the Smithsonian Astrophysical Observa- 
tory. The expeditions are being spon- 
sored by the U. S. Air Force Cambridge 
Research Center and the Boeing Aircraft 
Co. 

All of the stations are established ob- 
servatories: Péridier Observatory, at Le 
Houga, France; Madrid, Spain; Merate, 
Asiago, and Catania, in Italy; the Vatican 
Observatory, at Castel Gandolfo, Vatican 
City; and the American University Ob- 
servatory, Beirut, Lebanon. In addition, 
the Boyden Observatory in South Africa 
and the Uttar Pradesh State Observatory 
in India are co-operating. The largest 
telescopes participating are the Boyden 
60-inch reflector and the 48- and 40-inch 
reflectors at Asiago and Merate, re- 
spectively. 

There are three kinds of observations 
planned. Photoelectric light curves of the 
star will be obtained with fast recorders. 
For this program, a narrow-band trans- 
mission filter will be used to minimize the 
scattered light of Venus. The second pro- 
gram will be motion-picture photography 
in red and blue light, on calibrated films, 
from which the brightness of Regulus can 
be measured. Third, micrometer measure- 
ments of the relative co-ordinates of star 
and planet are planned, to determine for 
each station the precise points along the 
edge of Venus where Regulus vanishes 
and reappears. 

(Continued on page 507) 
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Observations of Mars in 1958 


GERARD DE VAUCOULEURS, Harvard College Observatory 


HE SPACE AGE has brought about 
+ tremendous increase of popular and 

governmental interest in the long- 
neglected field of planetary — physical 
studies. The nearest planets, Venus and 
Mars, will be the principal objectives of 
the space-exploration program once our 
immediate about the 
satisfied. In fact, many space probes in- 
strumented for the circumnavigation and 
atmospheric exploration of both planets 


curiosity moon is 


have already been proposed. 

Intelligent planning must be guided by 
the best possible background information 
already available. Also, there is a good 
deal that remains to be gleaned by both 
continued patient observation through 
earth-bound instruments and by applica- 
tion of new observing techniques. 

A project for the study of planetary at- 





mospheres was initiated last year at Har- 
vard Observatory by the director, Donald 
H. Menzel, with the support of the Air 
Force Cambridge Research Center. Under 
this project I spent October and Novem- 
ber, 1958, at Lowell Observatory in Flag- 
staff, Arizona, to observe the planet Mars 
near opposition. Generous time was made 
available by E. C. Slipher at the 24-inch 
refractor and by H. L. Johnson at the 
21-inch reflector. 

Part of my program consisted of photo- 
electric measurements of the integrated 
brightness and color of Mars with the 
21-inch telescope, in five wave-length 
regions at 3300, 3600, 4550, 5550, and 
6900 angstroms, the first of these through 
a silver filter. In addition, direct visual 
studies were made of Martian surface and 
atmospheric details with the 24-inch in- 


This photograph of Mars was taken by R. B. Leighton on August 23, 1956, 

with the Mount Wilson Observatory 60-inch reflector stopped down to 20 

inches. It shows the same regions as drawings 3, 10, 13, 15, and 21 (pages 486 

and 487), which were made in 1958. Note especially the new dark region near 

longitude 250°, latitude +25°; compare with the view of October 6, 1941 
(page 488), and with page 23 of the November, 1958, issue. 
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strument. These observations were sup- 
plemented by step estimates of surface 
brightnesses, following the methods de- 
scribed in my book Physics of the Planet 
Mars, in three colors: red (Wratten 25 
filter), white-yellow (no filter), and green 
(Wratten 58). Also, I timed the transits 
of well-defined surface markings across 
the central meridian, near the date of 
opposition.’ While a complete reduction 
and evaluation of the observations will 
require many months, some preliminary 
results are given in this article. 

The photoelectric measurements were 
prompted by a letter from A. Boggess, 
III, of the Naval Research Laboratory, 
stating that the brightness of Mars at 
2740 angstroms, as measured from a 
rocket in 1957, gave an unexpectedly 
high value for the planet’s albedo.’ The 
main results of the Flagstaff observations 
appear in the accompanying table and 
in the figure. 

The 1958 magnitude values agree very 
closely with the mean results of the pho- 
tographic spectrophotometry of R. v. d. R. 
Woolley and his colleagues at Mount 
Stromlo Observatory in 1952 and 1954,° 
and with the photoelectric photometry of 
Johnson and A. J. Gardiner at Flagstaff 
in 1954.4. The Mount Stromlo magni- 
tudes are here corrected by +0.10 magni- 
tude to reduce them to the zero point 
of the UBV standard system. As deter- 
mined at the Lick Observatory by J. 
Stebbins and G. FE. Kron, the visual mag- 


MONOCHROMATIC MAGNITUDES 
AND ALBEDOS OF MARS 


Wave Length in Angstroms 


3300 3600 4550 5550 6900 
w 0.0185? 0.0185 0.0185 0.015 0.0115 
m+0.39 +40.49 sree 156) —2.50 
A 26.49 26.49 25.86 25.17 24.70 
p 0.049 0.049 0.087 0.165 0.253 
A 0.046 0.046 0.082 0.181 0.327 


This table gives, for each of the five wave 
lengths, the following data in successive 
rows: the phase coefficient, uw, in magnitudes 
per degree change in phase angle; the mag- 
nitude m of Mars, reduced to one astro- 
nomical unit distance from the earth and 
from the sun, and reduced to full phase; 
the difference A between the magnitudes of 
Mars and the sun; the geometrical albedo 
p; and the spherical (Russell-Bond) albedo 
A 


By definition, log p = 0.4A — 2 log sin s, 
where s= 4".70 is the apparent semidi- 
ameter of Mars at one astronomical unit 
distance. Also, A = pq, where the phase 
integral q is given by H. N. Russell’s for- 
mula: log g = 0.342 — 20u. 














nitude of the sun adopted to compute 
the albedo is —26.73 + 0.03,° and the 
values at the other wave lengths are de- 
rived from the measured colors of four 
comparison stars of the same average 
spectral type, G2V, as the sun. Phase 
coefhicients are interpolated from the 
Mount Stromlo work; in the ultraviolet 
a constant value was assumed shortward 
of 4000 angstroms. 

The individual magnitudes reduced to 
zero. phase (exact opposition) show a 
significant dependence on the longitude 
of the central meridian. Mars was brighter 
and redder near central longitudes 100°- 
120° than near 150°-160°, then brighter 
again (but not redder) at 180°-200°, and 
fainter near 240°-270°. This variation 
correlates reasonably well with the dis- 
tribution of markings on the surface. 
Further, at any given longitude, in yellow 
and red light Mars was_ intrinsically 
brighter by about 0.1 magnitude at a 
mean phase of eight degrees in November 
than at a phase angle of 21 degrees in 
October. This change may have some- 
thing to do with the so-called “blue clear- 
ing” of the atmosphere near opposition, 
first observed by E. C. Slipher in 1937," 
but more observations will be needed to 
establish whether this coincidence is sig- 
nificant. 

However, the main point of interest is 
the value of the albedo, 0.046, at 3300 
angstroms, which is about the same as 
at 3600 and 4000. Thus, while Mars is 
“red” in the visible spectrum, it is “gray” 
in the ultraviolet, at least between 4000 
and 3300. The low ultraviolet albedo is 
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Reciprocar of Wave LENGTH 


Stellar magnitude and geometric al- 
bedo of Mars in the range 3300 to 
6900 angstroms, as determined at Flag- 
staff in 1958. The earlier Mount 
Stromlo results are in close agree- 
ment. The open circle is a Naval Re- 
search Laboratory rocket observation 
at 2740 angstroms. The _ horizontal 
scale is the reciprocal of the wave 
length in microns. 








Lowell Observatory’s 24-inch refractor was used by the author for the drawings 

reproduced on the next two pages. This excellent instrument was built by 

Alvan Clark, and is famous for the more than 60 years of planetary observa- 

tions made with it by Percival Lowell, the Slipher brothers, and others. The 

dome for this teleseope is actually a cylinder, made of wood, a very suitable 
material in the dry climate of Arizona. 


rather strange for a planet surrounded 
by a relatively dense and hazy atmos- 
phere, and brings to mind the carbon- 
smoke hypothesis advanced in 1953 by B. 
Rosen of the Institut d’Astrophysique, 
Liege, Belgium.’ If the albedo is really 
high at 2740 angstroms, all the increase 
must occur shortwards of 3100, the effec- 
tive combined transmission limit of the 
earth’s atmosphere and the silver filter. 

On the following pages are sketches 
made with the 24-inch refractor, repro- 
duced directly from the observing book. 
The aperture of the objective iris dia- 


phragm was usually 18 or 21 inches, the 
magnification 310x, or 550x when seeing 
permitted. Seeing was not particularly 
good in Flagstaff, especially in November, 
when several early winter storms were 
accompanied and followed by excessive 
atmospheric turbulence. Out of 33 view- 
ing sessions, seeing was rated “very good” 
but once, “good” eight times, “fair” 17, 
“poor” six, and “very poor” once. No 
useful observations could be made on 
12 other occasions when it was “poor,” 
“very poor,” or “hopeless.” 

During the interval covered by the ob- 
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No. Oct. UT Power 
1 4 7:46 350 
2 1 10:14 350 
3 11 6:58 310 
ft 11 10:12 550 
5 1] 12:28 550 
6 12 9:48 550 
7 12 11:48 550 
8 13 6:48 550 
9 13 10:49 550 
10 14 9:13 550 
11 14 11:03 550 
12 15 6:15 $10,550 
13 15 9:13 510 
14 id 12:48 310 
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with Lowell Observatory’s 24-inch refractor. 


No. Nov. UT Power S CM. 
29 4 5<30 310 3 5° 
30 7 8:23 310 ts ' 20 
3] 224 


22 6:48 3103950 3 
oe 23 6:28 310, 550 3 210 
For these drawings, the 24-inch Lowell 
refractor was generally stopped down to 18 
or 21 inches. In each case, Mars was viewed 
without a filter and then (except for 1, 2, 
28, and 31) with a Wratten 21 filter. In 
addition, a Wratten 25 was used in making 
drawings 1, 2, 8, 9, and 13. S is the seeing, 
on a scale of 1 = excellent to 5 = very poor. 
The Martian longitude of the central me- 
ridian of the disk is listed under C.M. 








More drawings of Mars by G. de Vaucouleurs, showing the planet from October 18 to November 23, 1958. 


servations, the apparent diameter of 
Mars’ disk was between 16.2 and 19.2 
seconds of arc, the Martian latitude of 
the disk’s center between —8°.4 and 
-14°.8, and the heliocentric longitude 
changed from 29° to 57°. Mars was 
closest to the earth on November 8th, 
opposition occurring on the 16th. It 
was midsummer in the southern hemi- 
sphere and the south polar cap was very 
small, on the average nine Martian de- 
grees, or 340 miles, across. This was al- 
most the same diameter observed during 





the corresponding opposition of 1941 at 
the same season. Because of its eccentric 
location, seven degrees from the pole 
toward Martian longitude 30°, the polar 
cap was frequently difficult to see or in- 
visible whenever the central meridian 
was within 60 degrees of longitude 210°. 

Of the many surface features noted 
during the observations, there were three 
of special interest. The new dark area 
(described by T. Saheki*) that developed 
during the past decade around longitude 
250°, latitude +25°, over Amenthes,* is 


still visible, large, and occasionally very 
dark when not veiled. See, for example, 
sketches 8 to 21 of October 12th to 19th, 
and 31-32 of November 22nd and 23rd. 
Its southeast spot, called Nodus Laocoon- 
tis on some maps, near 247°, +22°, is 
connected by a prominent curved “canal” 
to the northwest tip of Mare Cimmerium 
(Tritonis Sinus). 

On one occasion when the seeing was 


*For the identification of this and other surface 
features of Mars, see the maps on page 23 of Sky 
AND TeLescope for November, 1958. 
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good, a small dark knot or “oasis” was ob- 
served at the canal’s elbow which was 
connected by a fainter branch to the 
Nubis Lacus area (8). This curved canal, 
which I had never seen before, is an 
objective feature of the Martian surface, 
whatever its fine structure may be; it 


shows on photog:aphs taken in 1954 and 
1956 at several observatories, but its in- 
tensity must have been greater in 1958. 





Another fainter canal was frequently 
glimpsed between Nodus Laocoontis and 
the northwest tip of the dark appendage 
of Mare Cimmerium, near 240°, +10°, 
but I am not satisfied that it is real. Its 
appearance had a subjective quality and 
it could not be held steadily as the other. 
Although drawn in 1956 by Japanese ob- 
servers who called it Serpentinus, the 
canal is not visible in the best photo- 
graphs. 

The second feature of interest is the 
“blank” desert region between longitudes 
100° and 180°, covering Memnonia, Ama- 
zonis, and Arcadia. It was carefully 
scrutinized on several nights of good 
seeing. The detailed sketch shows with 
greatly increased contrast the complex 
network of faint diffuse markings that 
cover this area. 

Although most of this detail is very 
faint — the apparent contrast being in 
the range of 0.1 to 0.05 or less — it is 
just as real and permanent (or semi- 
permanent) as the better-known darker 
areas. I had already observed the ma- 
jority of these faint markings in 194] 
with the 8-inch refractor of the Péridier 
Observatory in Le Houga, France.’ Some 
high-contrast multiple prints of the fine 
photographs taken by W. S. Finsen in 
1954 at Union Observatory, South Africa, 
also show distinctly these faint markings, 
which are almost always lost in published 
low-contrast reproductions. 

Of particular interest is the small bright 
region, with a brighter core, located about 
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15 degrees west of Phoenicis Lacus, near 
130°, —5°. I had observed it at exactly 
the same place and with the same ap- 
pearance on September 11 and 12, 1941, 
but because it did not appear on any 
map, I thought then that it was a tem- 
porary cloud formation. Its reobservation 
in 1958, 17 years later, and its distinctly 
pink or cream color indicate that it is 
permanent, or semipermanent. 


Right: A detailed draw- 
ing of the desert region 
of Mars between longi- 
tudes 100° and 180°. 
Included here are Mem- 
nonia, Amazonis, and 
Arcadia, with Mare Si- 
renum at the top. Note 
the “new” dark oasis 
near the tip of Sirenum 
Sinus; compare with 
drawings 23 to 28. 


Left: Mars as drawn by 
the author on October 
6, 1941, at 21:45 Uni- 
versal time, with the 8- 
inch refractor of Peri- 
dier Observatory, Le 
Houga, France. Com- 
pare this view with the 
photograph on page 484 
and with drawings 8, 
16, 18, 31, and 32. 


The third feature is the region just 
north of Mare Sirenum on Memnonia, 
which offers an interesting example of 
how minor changes of the Martian surface 
can go unnoticed for many years. On 
several occasions in September and Oc- 
tober, 1941, I had noted a small elliptical 
spot or oasis just west of the tip of 
Sirenum Sinus, near 138°, —28°. West- 
ward from this spot a fairly narrow canal 
extended across Memnonia, crossing the 
tip of Gorgonum Sinus and ending on 
the shore line of Mare Sirenum, about 
halfway between Gorgonum Sinus and 
Titanum Sinus. This feature did not ap- 
pear on any map I was familiar with, nor 
on any other sketches or photographs of 
1941 that later came to my attention. (It 
is, of course, recorded on the map for 
1939-41 in The Planet Mars and Physics 
of the Planet Mars.) 

Over the vears I began to wonder if 
the whole thing had not been an illusion, 
although it looked real at the time. It 
was, therefore, with much relief that I 
saw the. formation again in exactly the 
same place as soon as the region came 
into view last October (see 23 to 27 and 
the detailed drawing). The only dif- 
ference is that the oasis is now much 
darker, and when the seeing is poor it 
merges with the tip of Sirenum Sinus, 
thus seeming to hook back under Sirenum 
Promontorium. 

This oasis is certainly a new  semi- 
permanent formation of the Martian sur- 
face, since it could not possibly have 








escaped the attention of all observers 
since G. Schiaparelli until 1941. A search 
of the literature disclosed, however, that 
the canal is not really new; as nearly as 
can be determined it was observed by 
Schiaparelli in 1881-82 and is called the 
Erinnys on his maps. It is also shown on 
some drawings of G. Fournier in August, 
1909." 

There is no definite indication of the 
oasis itself, although in August and Sep- 
tember, 1924, a tout petit lac was ob- 
served under Sirenum Sinus by both E. 
M. Antoniadi” and Fournier.” Was this 
the weak beginning of the present, much 
stronger formation? 

What do canals look like through 
Lowell’s telescope? Of course, I can give 
only the subjective view of one particular 
observer, and it is difficult to give an 
answer that will not be misinterpreted 
in one way or another, because a satis- 
factory discussion of canals would require 
lengthy qualifications and detailed ex- 
amples. However, a somewhat inadequate 
summary of my views and impressions 
follows. 

During this or any other opposition, 
I have never seen anything that could 
lead me to believe in the objective exist- 
ence of a planet-wide, geometrical net- 
work of long and narrow lines of negligi- 
ble width, whether natural or artificial. 

The bright regions of Mars are, how- 
ever, neither blank desert expanses, nor 
are they covered merely by a random 
distribution of spots out of which the eye 
creates fictitious lines. The first case is 


‘merely an expression of inadequate vision 


or instrumentation, the second an over- 
simplified theoretical idea. 

Although the eye-brain complex can 
and occasionally does create illusory lines 
out of neighboring but unrelated details, 
this explanation is grossly inadequate to 
account for most of the linear markings 
observed on Mars. The main argument 
against it is the variability of the canals 
and their peculiar relationships to the 
great dark areas and major oases. 











The canals as seen through the 24-inch 
refractor looked to me very much the 
same as they had through smaller instru- 
ments in 1937, 1939, and 1941. Some are 
fairly dark, narrow, and straight, for ex- 
ample the Erinnys (23 to 27); others are 
very dark and broad curved bands, as 
the variable Nepenthes-Thoth, which was 
extremely strong this year (3, 6, 8 through 
11); but the majority are faint, broad, 
conspicuously diffuse, and occasionally of 
unequal width, spreading like a fan or 
horn, as in Gorgon, which fans out north- 
westward from Gorgonum Sinus (longi- 
tude 150°, latitude —25°), or in the 
streak called Brangaena on Japanese maps 
(15°, +5°), connecting Oxia Palus to the 
new westward extension of Sinus Me- 
ridiani (29 and 30). A good many are 
merely slightly less bright regions be- 
tween, or at the edges of, brighter areas. 

I have no idea what the origin or mean- 
ing of the canal-oasis pattern may be, but 
I am inclined to share the opinion of 
Fournier that “the canal phenomenon, 
by all its properties, is a specifically Mar- 
tian phenomenon.”™ The ultimate fine 
structure of the canals, and the fact that 
some can be resolved into minor com- 
ponents and irregular spots under the 
best seeing conditions, are irrelevant here, 
for as A. Dollfus remarks, ‘‘while gen- 
erally related in a rather natural way to 
the [dark] areas in their vicinity, these 
aspects constitute a very peculiar and 
specific characteristic of the Martian 
topography.” 

Let us now turn to some important at- 
mospheric phenomena of Mars observed 
during the Flagstaff study. On_ several 
occasions, especially October 4th, 11th, 
and 13th, dull late-afternoon clouds were 
visible above Libya and over Mare Tyr- 
rhenum, south of Libya. On October 
13th (9), a persistent prominence ap- 
peared at the evening terminator, cor- 
responding to a brighter band in the 
north polar haze cap in latitude +52’, 
longitude 200-260°. It lasted for almost 
three hours and was seen partly detached 
from the disk. Its average width in lati- 
tude was 1.25 seconds of arc (about 300 
miles), the maximum apparent height of 
the projection about 0.45, and the ap- 
parent gap between its base and the 
terminator about 0.15. The computed 
heights of the top and base of this cloud 
above the surface, 60 and 40 miles, are 
probably excessive because of the un- 
favorable location in latitude. Continual 
changes were noted from day to day in 
the extent and structure of the north 
polar cloud cap, as may be seen in the 
sketches. 

The most remarkable phenomenon was 
the great, bright, yellowish cloud that ap- 
peared above the Lacus Moeris-Libya 
area (275°, +5°) on October 14th and 
moved quickly eastward above Amenthes 
the next day, then southeast above Hes- 
peria on the following days (10 to 22, 24, 
October 14-22). Initially this cloud drifted 





so rapidly that its motion was detected 
between the time it was first seen above 
Lacus Moeris (278°, +10°) at 7:35 Uni- 
versal time, and the time of the final 
observation (272°, +5°) at 11:45 UT of 
the same day. 

The cloud’s average speed during this 
four-hour period was about 70 miles per 
hour. The next day (6:15 to 13:10 UT), 
it had expanded into a blunted triangle 
or trapezium, and its center traveled al- 
most due east to 254°, +7°, at an average 
speed of 35 miles an hour. It then ap- 
parently changed course, for on October 
16th (7:30 to 11:20 UT) it appeared 
again above Hesperia (near 240°, —20°), 
having moved southeast at about 50 miles 
per hour. On October 17th (9:50 to 10:35 
UT), it had moved only a little farther 
south at some 15 miles an hour and was 
then encroaching over the southern nar- 
row part of Mare Tyrrhenum, near 232°, 
—28°, where it remained with little or 
no change in position until the last ob- 
servation on October 22nd. 

When the region came around to view 
again the following month, the outline of 
the cloud was still clearly visible, duller 
but in exactly the same position (31 and 
32, November 22-23; compare with the 
normal aspect of the Hesperia-Mare 
Tyrrhenum area in 6, 8, and 10, October 
12-14). It is tempting to interpret these 
observations as indicating that the dust 
cloud came to rest and fell back to the 
surface on or about October 17th; the 
gradual fading then suggests the idea of 
dust being blown into cracks of the sur- 
face (or shaken off by vegetation?). Fur- 
ther observations of this cloud, especially 
from Japan, would be of great interest. 

As shown in 15 to 21, additional atmos- 
pheric phenomena indicating a prolonged 
period of activity in the same region were 
observed over the Lacus Moeris-Libya 
area after the initial storm, between Oc- 
tober 16th and 19th, but they remained 
well localized and did not move signifi- 


cantly from day to day, although chang- 
ing in internal detail. It may be that 
this was low-level dust raised by surface 
winds and that only occasionally is dust 
carried to higher levels where it can be 
picked up by the swift atmospheric cur- 
rents which, as on the earth, must prevail 
only in the free atmosphere. It is of 
some interest that this dust storm took 
place once more over the same region 
of Mars and almost to the day at the 
same season (heliocentric longitude 35° 
to 39°) as did similar instances of un- 
usual atmospheric activity in 1911, 1926, 
and 1941, and that it followed very nearly 
the same path.” This clearly indicates 
an atmospheric pattern that is fairly 
stable and repetitive at this particular 
Martian season. 


REFERENCES 


1. Astronomical Journal, 58, 145, 1953. 

2. Later published in Astrophysical 
Journal, 129, 236, 1959. 

3. Monthly Notices of the Royal Astro- 
nomical Society, 1/3, 521, 1953; 115, 87, 
1955. 

4. Publications of the Astronomical So- 
ciety of the Pacific, 67, 74, 1955. 

5. Astrophysical Journal, 126, 266, 1957. 

6. Publications of the Astronomical So- 
ciety of the Pacific, 49, 137, 1937. 

7. Annales d’Astrophysique, 16, 288, 
1953: Comptes Rendus, 248, 2069, 1959. 

8. Sky and Telescope, 15, 442, 1956. 

9. Ciel et Terre, 60, 1-17, 1944; see 
also L. Rudaux and G. de Vaucouleurs, 
L’Astronomie, Larousse, Paris, 204, 1948. 

10. Observatoires Jarry-Desloges: Obser- 
vations des Surfaces Planétaires, 2, plate 
xvili, 1911. 

11. L’Astronomie, 38, 425, 1924. 

12. Observatoires Jarry-Desloges: Obser- 
vations des Surfaces Planétaires, 9, plates v, 
vili, xii, 1924. 

13. Bulletin de lAssociation Astronomi- 
que du Nord, /3, 15, 1939. 

14. L’Astronomie, 67, 94, 1953. 

15. G. de Vaucouleurs, Physics of the 
Planet Mars, Macmillan, New York, 339, 
1955. 





LETTERS 


A number of errors appear in the re- 
port on page 440 of the June issue, in- 
cluding a middle initial for the writer, 
even though I do not have one! 

The optical system used in the Naval 
Research Laboratory ultraviolet rocket 
photography was not one of the three 
described by University of Colorado scien- 
tists in 1954. In previous work, quite a 
point had been made of using the zero- 
dispersion arrangement and the second 
rather than the first grating was figured 
to correct for astigmatism. We arranged 
the gratings so that their dispersions add, 
in order to free the image as much as 
possible from wave lengths other than 
Lyman-alpha. For us, the second grating 
did not recombine the light. 

The first grating was ruled on a spheri- 
cal surface which was later deformed by 


bending. We have avoided calling this 
grating ellipsoidal — it was probably more 
or less toroidal. 

The peak altitude of the rocket was 123 
miles, but the photographs were made 
below this. The shortest exposure was 
0.02 second rather than 1/200 second. 


R. TOUSEY 

Rocket Spectroscopy Branch 
Naval Research Laboratory 
Washington 25, D.C. 


MIAMI PLANETARIUM PROPOSED 


The Dade County Commission has ap- 
propriated a quarter-million dollars for 
construction of a new museum of science 
and natural history in Miami, Florida. 

Under consideration is a planetarium 
addition, with a 90-foot exterior dome 
and a 60-foot chamber seating 350 per- 
sons. The planetarium will be built if 
$600,000 worth of bonds are sold. 
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The Story of AG Pegasi 


PAUL W. MERRILL, Mount Wilson and Palomar Observatories 


N inconspicuous star in the constella- 
tion of Pegasus is to spectroscopists 
one of the most interesting objects 

in the sky. During the past 40 years 
there have been progressive changes in its 
spectrum, something observed in very few 
stars except novae. 


the Milky Way galaxy, but this is not 
true for AG Pegasi. Its position at right 
ascension 21" 48™.6, declination +12° 24’ 
(1950 co-ordinates) corresponds to a loca- 
tion 32 degrees below the galactic plane. 

Attention was first called to this re- 
markable star in 1894 by Wilhelmina 
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Fig. 1. This field chart 
of the variable star AG 
Pegasi was prepared by 
the French astronomer 
R. Rigollet for observ- 
ers using binoculars. He 
gives the following visu- 
al magnitudes for the la- 
beled comparison stars: 
a, 5.59; b, 6.08; c, 5.55; 
d, 661; ©, 6.73; f, 6.75; 
@, 7.903 N; TONS 1, 40703 
4@ j, 8.04; k, 8.52. Figs. 1 
and 2 are from the 
French journal “L’As- 
€ Peg tronomie,” July, 1947. 








Because its light varies, this 8th-magni- 
tude star has been designated AG Pegasi 
(Fig. 1). Our knowledge of the light curve 
is, however, meager. In the past there 
may have been rather large changes in 
magnitude, but the observations are ex- 
tremely sketchy (Fig. 2). Recently the 
brightness has been slowly decreasing, pos- 
sibly with 800-day fluctuations of small 
amplitude. 

In the Henry Draper catalogue, AG 
Pegasi is designated HD 207757, spectrum 
“peculiar.” Most 8th-magnitude B-type 
stars are found near the central plane of 


Fleming’s announcement of the presence 
of bright hydrogen lines in its spectrum. 
These were found on_ objective-prism 
spectrograms taken at Harvard Observa- 
tory in the great spectroscopic survey of 
the sky organized by E. C. Pickering. 
Annie J. Cannon’s examination of later 
plates led her to write: “The lines H8, 
Hy, H8, and He are bright. H§ is the 
strongest and the spectrum is of the P 
Cygni type.” P Cygni stars have broad 
emission lines with absorption features 
at their short-wave-length edges. She also 
suspected the presence of several weak, 


narrow bright lines between H8 and Hy. 
(These might include lines of ionized 
iron at 4549, 4583, and 4630 angstroms.) 
Furthermore, Miss Cannon found no ap- 
preciable change in the spectrum on 
seven plates taken from 1893 to 1912. 

In 1894, W. W. Campbell had found 
the red hydrogen line Ha to be bright, 
while observing the star visually with the 
36-inch refractor of Lick Observatory. 
The bright lines of the Balmer series 
indicate the existence of an extended at- 
mosphere of glowing hydrogen gas sur- 
rounding the star. 

The first slit spectrograms of AG Pegasi 
were taken by me at the University of 
Michigan in 1915. Though more detail 
was visible on these plates than on the 
earlier ones at Harvard, as far as I could 
tell the spectrum was the same. Moreover, 
it appeared essentially unchanged on my 
first Mount Wilson plates, obtained in 
1919. But the very next year things be- 
gan to happen. 

Between 1919 and 1949, I took 130 
spectrograms of AG Pegasi at Mount Wil- 
son. An additional 49 were secured from 
1950 to 1956, including seven with the 
200-inch Palomar reflector, many of them 
by H. W. Babcock with polarizing ap- 
paratus to detect the splitting of spectral 
lines by magnetic fields (Zeeman effect). 

This star has also been studied spectro- 
scopically at the McDonald Observatory 
in Texas by P. Swings, O. Struve, and 
G. R. and E. Margaret Burbidge. At the 
Haute Provence Observatory in France, 
work has been done by Tcheng Mao Lin 
and Marie Bloch. 
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Fig. 2. The brightness changes of AG 

Pegasi up to 1946 are plotted here by 

Rigollet, mainly from old observations 

collected by E. Zinner. About 1820, 

the star was three magnitudes fainter 
than it was in the 1870's. 
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Fig. 3. Spectra of AG Pegasi (with laboratory comparison lines) photographed by the author with the 100-inch reflector, 

the upper on July 7, 1920, the lower on October 13, 1921. In that interval, the emission lines (dark in this negative repro- 

duction) of hydrogen, neutral helium, and singly ionized iron increased markedly in intensity. The intense line at the ex- 

treme right is hydrogen-beta, 4861 angstroms; that at the far left is hydrogen-gamma, 4340 angstroms. Helium lines at 4471 

and 4713 angstroms are about 2} and 5} inches from the left edge, respectively. Note the developing P Cygni character (ab- 

sorption edges on the short-wave-length sides) of the 4340 and 4471 lines. All illustrations unless otherwise credited in this 
article are from Mount Wilson and Palomar Observatories. 
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Fig. 4. Two spectrograms obtained with the 100-inch telescope, on July 9, 1944 (above) and August 15, 1954, show further 

changes in AG Pegasi. About 3 inch from the left, the doubly ionized nitrogen emission lines at 4634 and 4641 angstroms 

are greatly intensified, as is the 4686-angstrom line of ionized helium, three inches from the left. Many absorption lines 

typical of M-type stars have appeared, and an absorption band of titanium oxide has developed, about 3 inch from the right. 
The 1954 spectrogram was taken by H. W. Babcock. 


The spectroscopic behavior of AG Pegasi 
is so complex that it is difficult to de- 
scribe. Cycles of change with a period 
of 800 days are superposed on a slow 
general trend which as yet seems to be all 
in the same direction. As far as we know, 
both types of change began in 1920. 

Let us first consider the progressive 
changes. We have already noted that 
prior to 1919 bright hydrogen lines were 
a prominent feature of AG Pegasi’s spec- 
trum. Several other elements, including 
iron, silicon, nitrogen, and aluminum, 
were represented by weak emission lines. 

The lines of neutral helium were dark, 
as expected in a normal B-type spectrum. 
But in 1919 these absorption lines of 
helium became weaker, and in 1920 they 
were replaced by bright lines which grew 
stronger in following years. This out- 
burst was accompanied by an increase in 
the strengths of bright lines of several 
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other elements (Fig. 3). Altogether more 
than 450 bright lines, many of variable 
intensity, have been measured between 
3256 angstroms in the ultraviolet and 
6678 angstroms in the red. At times 50 
or more of these have been accompanied 
by dark components on the side toward 
shorter wave lengths — the P Cygni char- 
acteristic. 

Since about 1922, the spectrum has 
gradually developed the features typical 
of symbiotic stars. This biological term 
applies to a group of anomalous stars 
with spectra that combine apparently un- 
related characteristics. Emission lines re- 
quiring high excitation energies (such as 
the principal lines in the spectra of nebu- 
lae and the line of ionized helium at 
4686 angstroms) are superimposed, in a 
quite unorthodox fashion, on an absorp- 





tion spectrum typical of a low tempera- 
ture star, usually of stellar type M (Fig. 4). 
Thus, two objects of quite different kinds 
seem to be living close together in extra- 
ordinary interdependence and  adjust- 
ment. 

About 25 stars of this kind are known, 
of which Z Andromedae is the prototype. 
Outstanding bright lines were discovered 
in its spectrum in the early Harvard 
survey, and in 1927 H. H. Plaskett studied 
it thoroughly at the Dominion Astro- 
physical Observatory. Other symbiotic 
stars are AX Persei, RW Hydrae, BF 
Cygni, and CI Cygni. As a recent addi- 
tion to the list, AG Pegasi may help us 
understand the intriguing, yet mysterious 
peculiarities of these strange objects. 

AG Pegasi was formerly a Be star, but 
beginning about 1922, an M-type spec- 
trum with dark lines of neutral metals 
and dark bands of titanium oxide has 


gradually emerged. A most interesting 
progressive change has been the slowly 
increasing negative displacement of the 
absorption lines. Negative displacement 
(toward shorter wave lengths) means mo- 
tion toward us but away from the star. 
This suggests that a strong outflow of 
gas from a central region may be in- 
volved in symbiotic phenomena. 

As the M-type spectrum emerged, cer- 
tain emission lines of ionized iron, nitro- 
gen, and silicon (Fe III, N III, Si Il 
and IV), and the helium 4686 line, all 
of which require high excitation, have be- 
come more intense. The chief nebular 
lines were first noticed in 1942, and by 
1950 they were well marked. In 1956, the 
nebular lines whose wave lengths could 
be determined included 4363, 4959, and 
5007 angstroms, forbidden lines of twice- 
ionized oxygen [O III], and of twice- 
ionized neon [Ne III] at 3869 angstroms; 
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Fig. 6 (right). Compare 
these radial velocity 
curves of the ionized 
metals (M II) and neu- 
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800-day cycle. 
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Fig. 7. Measured pro- 
files show that the 4363- 
angstrom oxygen line of 
AG Pegasi is much nar- 
rower than the one at 
5007. This is explained 
by the author’s §sche- 
matic model of the sys- 
tem, at the right. The 
5007 light comes from 
an outer expanding en- 
velope, 4363 from a jet 
much closer to the cen- 
tral star. 








the cyclical behavior of these lines is 
described below. 

In 1915 and earlier, the bright hydro- 
gen lines had dark components on their 
short-wave-length edges. Such a phenome- 
non is explained by an expanding atmos- 
phere around the star. All parts of it 
emit light, producing the emission lines, 
but the section lying in front of the star’s 
disk or photosphere absorbs more light 
than it emits. Since this part of the at- 
mosphere is expanding toward the ob- 
server, there is a Doppler displacement 
of the absorption line toward the violet 
end of the spectrum. In AG Pegasi, the 
dark components of the hydrogen lines 
are not very strong and sometimes disap- 
pear. 

Although the absorption lines of other 
elements showed no outward motion in 
1915, by 1950 they were displaced by a 
velocity of approach of 200 kilometers per 
second! 

The behavior of the neutral helium line 
at 3888 angstroms is almost incredible. In 
addition to a wide bright line (blended 
with Ht of hydrogen) whose center is 
probably close to the normal position, 
from to eight discrete dark 
ponents have been observed, their nega- 
tive displacements corresponding to out- 
ward motions ranging from 44 to 406 
kilometers per (Fig. 5). These 
components exhibit rapid and apparently 
irregular variations in position and _ in- 
tensity. The only progressive change 
appears to have been the occasional addi- 
tion, between 1943 and 1950, of com- 
ponents with greater and greater veloci- 
ties. 

How outbound shells exhibiting so 
many discrete velocities can exist at the 


two com- 


second 


same time is not understood, and plausi- 
ble hypotheses are needed. On one point 
the evidence is strong. The absorbing 
zones are far above the photosphere; this 
follows from the intensity and narrow- 
ness of the components. ‘Thus the word 
shell carries the proper connotation. 

Let us now turn to the periodic changes. 
Since 1920, the bright lines of various 
elements have shown oscillations in posi- 
tion (radial velocity) and intensity in a 
persistent 800-day period. But the radial 
velocity curves derived from lines of vari- 
ous elements agree only in their period, 
differing in phase, amplitude, and mean 
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velocity (Fig. 6). Several types of be- 
havior seem to be involved, and it has 
not been possible to assign the lines to 
one or the other component of a binary 
star system. The true explanation is cer- 
tainly much more complicated, and may 
involve streams of gas coursing about 
under the complex gravitational control 
of two or more stars. Perhaps electromag- 
netic forces also are involved. 

Change rather than stability is the rule 
in this odd star. The velocity curve of 
a particular element may vary from time 
to time. For example, the average velocity 
of the bright hydrogen lines changed 
from a kilometers per 
second in 1915 to an approach of 27 in 
1952. So far, however, all velocity curves 
have maintained the 800-day period. 
Since 1919 this has been about the only 
stable feature of AG Pegasi. 

Recent high-dispersion 
show that the forbidden O III line at 
4363 angstroms is fairly narrow, with 
velocity changes amounting to about 68 
kilometers per second in the 800-day 
period. But two other forbidden lines 
of O III are wider and they have a range 
of less than 20 kilometers per second 
(Fig. 7). It is well known that the in- 
tensity of the 4363 line relative to that 
at 5007 angstroms increases with the 
density of the emitting gas. If the gaseous 
layers of AG Pegasi are expanding, the 
density near the center would be higher 
than it is farther out. Thus we conclude 
that 4363 is emitted chiefly near the star 
itself, 5007 in some outer zone. 

Moreover, the velocity variation of 
4363 suggests that it comes from a revolv- 
ing central jet of gas that alternately 
points toward and away from the ob- 
server. The greater width and smaller 
range o: the other O III lines indicate that 
they come from an outer zone where 
they combine, on any one spectrogram, 
all the relative velocities shown by the 
4363 line through the cycle. For example, 
the 5007 line is broad and flat, with a 
width that corresponds to a_ velocity 
spread of 114 kilometers per second. The 
geometry of these interpretations is shown 
schematically in Fig. 7. 

Presumably the central jet is pulled 
around by one member of a binary sys- 
tem. This hypothesis resembles that for- 
mulated by O. Struve to explain certain 


recession of 16 


spectrograms 





peculiarities in the eclipsing binaries Beta 
Lyrae and UW Canis Majoris. Phenome- 
na supposedly due to a revolving jet have 
been called the hose effect by Cecilia 
Payne Gaposchkin. 

Future observations of AG 
should aid our understanding of symbi- 
otic stars and of stellar atmospheres in 
general. Accurate light curves, in two or 
more colors, may help explain the in- 
creasing dominance of the M-type com- 
ponent. We would also like to know 
more about AG Pegasi’s magnetic field, 
for which Babcock’s emission-line obser- 
vations show a variation of intensity from 
+520 to —1,800 gauss. On two plates, 
absorption lines in the M-type spectrum 
gave values of the same order. But most 
important of all would be observations 
in the extreme ultraviolet portion of the 
spectrum, which may some day be made 
from instruments placed outside the 
earth’s atmosphere. 
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DUTCH ECLIPSE PLANS 

An expedition to the Canary Islands 
for the total solar eclipse on October 2nd 
is being planned by the Netherlands 
eclipse commission of the Dutch Academy 
of Sciences. The scientists will leave for 
the eclipse site about August 15th. Under 
the leadership of J. Houtgast, astronomers 
from Utrecht Observatory will set up 
their instruments on the island of Fuerte- 
ventura, near the harbor of Gran Tarajal. 

The island has a climate comparable 
to the Sahara Desert; there are no trees 
and only a few water sources. Weather 
expectations are good, and the location 
is satisfactory with respect to prevailing 
winds and mountains. This site was se- 
lected because it is near the edge of the 
totality belt, where the solar chromo- 
sphere remains visible for a much longer 
time than on the central line. 

The Dutch will continue the work 
they did at the eclipses of 1952 and 1954: 
investigation of the chromosphere and 
the photometric determination of its radi- 
ation at different heights. In particular, 
it is planned to study the flash spectrum 
in ultraviolet and visible light, the con- 
tinuous radiation of prominences, and 
the radiation of the last photospheric 
crescent, in four colors. 














AMERICAN ASTRONOMERS 


REPORT 


Here are highlights of some papers presented at the 102nd meeting of the American Astronomical Society at 
Rochester, New York, in March, 1959. Complete abstracts will appear in the Astronomical Journal. 


VV Puppis 

A faint variable star in the constellation 
Puppis has turned out to be a remarkable 
eclipsing binary system, according to 
George H. Herbig, Lick Observatory. Its 
period of revolution of 100 minutes is 
less than that of any other known binary, 
and is the shortest period of orbital mo- 
tion known in astronomy (except for 
artificial earth satellites). 

The light variations of this star, VV 
Puppis, were discovered in 1931 by H. 
van Gent, of Leiden Observatory, on 
photographs taken in South Africa. For 
a few years, this object held the distinc- 
tion of being the variable with the 
shortest known period. Although original- 
ly classified as an RR Lyrae star, VV 
Puppis differed markedly from other 
members of that group. 

The light curve was peculiar, having 
a gradual rise to maximum and rapid 
descent to minimum; the light variations 
showed changes from cycle to cycle; and 
there was a slow year-to-year decline in 
the average brightness of the variable, 
amounting to two magnitudes by 1948 
and 1949. Sometimes the light variations 
would cease altogether, and once the star 
did not brighten from its minimum pho- 
tographic magnitude of 17.0 for 250 cy- 
cles, an interval of 18 days. Nevertheless, 
whenever the fluctuations resumed, the 
maxima would occur right on the schedule 
maintained since discovery. 

Late in 1958, when VV Puppis was 
about a magnitude brighter than it was 
a decade earlier, Dr. Herbig made spectro- 
scopic observations with the 36-inch 
Crossley reflector. They show clearly that 
this star is not of the RR Lyrae type. 
The spectrum consists of a continuous 
bright background such as a hot star 
would produce, extending well into the 
ultraviolet, that is dominated by strong 


emission lines of hydrogen and ionized , 


helium. No absorption lines are detect- 
able. 


The emission lines show large changes 
in wave length during the 100-minute 
cycle. Dr. Herbig interprets these dis- 
placements as due to orbital motion, and 
represents them by spectroscopic elements 
with a half-range in velocity of 437 kilo- 
meters per second and an orbital eccen- 
tricity of 0.09. The emission-line star is 
behind the other component just after 
the steep decline from maximum light. 

In Dr. Herbig’s interpretation, VV 


Multiple-exposure pho- 
tographs of VV Puppis 
taken with the 74-inch 
reflector of Radcliffe 
Observatory, Pretoria, 
South Africa. The vari- 
able star is just above 
the center of each pic- 
ture. In the upper one, 
on February 22, 1949, 
VV Puppis is followed 
through a maximum 
(magnitude 15.1) of its 
100-minute cycle. The 
other picture, taken on 
March 25th of the same 
year, shows the star qui- 
escent at magnitude 
16.8. Illustrations on 
this page are from the 
“Bulletin” of the Astro- 
nomical Institutes of 
the Netherlands. 


Puppis is composed of a small dark star 
and a larger one, whose widespread sur- 
face activity is responsible for the emis- 
sion lines. The side of the larger star 
that is to the rear with respect to the 
orbital motion also contains a_ bright, 
hot area that produces the strong con- 
tinuous spectrum. The system appears 
brightest when the “hot spot” is nearly 
central on the disk, but, when the dark 
star moves across, the spot is quickly 
covered. By the time the eclipse is over, 
the hot area has already vanished around 
the larger star’s limb, so the system re- 


mains faint until the bright area comes 
into view again, brightening slowly as 
more and more of the spot is exposed. It 
is possible to account in this way for the 
long duration of minimum, lasting over 
half of the cycle. 

The California astronomer suggests that 
the progressive decline in the brightness 
of VV Puppis probably resulted from 
intrinsic variation of the larger, emission- 
line star. The cycle-to-cycle changes in 





the light curve may be accounted for by 
alterations in the size and brightness of 
the hot area. 


Lithium in K Stars 


There are some notable exceptions to 
the general agreement among the earth, 
the sun, and normal Population-I stars 
in the relative abundances of the elements 
they contain. For example, the earth is 
lacking in hydrogen and helium, and 
lithium is far commoner on the earth 
than in the sun. 

In order to find if cool stars in general 
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J. D. 2427889 


J. D. 2428159 


J. D. 2428160 


Photographic observations of the brightness of VV Puppis on three nights in 1935 by P. T. Oosterhoff, with the 60-inch 
Mount Wilson reflector. The dashed lines indicate the magnitudes of the three comparison stars that H. van Gent used 
for observing this star in 1928-31, when it averaged a magnitude brighter. 
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Part of the great cluster of galaxies in Coma Berenices, from a photograph with the 200-inch Hale telescope. Each of the 
fuzzy objects is a distant counterpart of our Milky Way system. This cluster was first recognized by the German astrono- 
mer M. Wolf in 1901. Long thought to be less than two degrees in diameter, it was shown on F. Zwicky’s photographs with 
the 48-inch Schmidt telescope to be some 12 degrees across, with about 9,000 members brighter than photographic magni- 


tude 19. The center of the Coma cluster is at 12" 55", 4+28°.3. Its brightest member is about magnitude 13, and only three 
or four of its galaxies are in the “New General Catalogue.” Mount Wilson and Palomar Observatories photograph. 


494 Sky anv Tetescope, July, 1959 





are deficient in lithium, W. K. Bonsack, 
California Institute of Technology, has 
measured the abundance of that element 
relative to vanadium for 46 stars with 
spectra of or near class K (G8 to MO in- 
clusive). His observations were made with 
the coude spectrograph of the Mount Wil- 
son 100-inch reflector. On high-dispersion 
spectrograms, he compared the intensity 
of the neutral lithium line at 6708 ang- 
stroms with a number of lines of neutral 
vanadium. 

Among stars of similar surface charac- 
teristics, the abundance ratios thus found 
differed by as much as a factor of 100, 
and none had more lithium relatively 
than the sun. Nevertheless, there was a 
tendency for cooler stars to contain less 
lithium relative to vanadium. Dr. Bon- 
sack feels that this tendency is not due, 
in any significant degree, to differences 
in vanadium content. Instead, he suggests 
that both the trend and the variations are 
the result of convective transport of 
lithium from the surface layers of cool 
stars into their interiors. This mechanism 
had earlier been proposed by J. L. Green- 
stein and R. S. Richardson to explain the 
deficiency of lithium in the outer parts 
of the sun. 


Coma Cluster of Galaxies 


In the constellation Coma Berenices is 
a remarkable concentration of thousands 
of faint galaxies, mostly of the elliptical 
type, within an area a dozen degrees 
across. Because the members of this 
cluster can be considered to be approxi- 
mately the same distance from us, a com- 
parison of their apparent magnitudes 
gives direct information about their rela- 
tive intrinsic luminosities. 

G. O. Abell, of the University of Cali- 
fornia at Los Angeles, has used observa- 
tions with the 48-inch Palomar Schmidt 
telescope to determine the numbers of 
galaxies in successive magnitude inter- 
vals — the luminosity function — for the 
Coma cluster. 

First he measured the magnitudes of a 
number of stars in the same field as the 
cluster, using photographic and_photo- 
electric methods. Then the magnitudes 
of the galaxies were obtained by com- 
parison with these stars on out-of-focus 
photographs. Five such plates of the 
cluster were used, taken at different extra- 
focal settings, and each galaxy was 
measured on at least two of them. The 
entire procedure was carried out twice to 
obtain both blue and yellow magnitudes, 
the limit of the observations being about 
photographic magnitude 19.2. 

As the accompanying diagram of the 
results in yellow light indicates, the num- 
ber of galaxies increases rapidly with in- 
creasing faintness. However, there is a 
distinct secondary peak in the numbers, 
which occurs about two magnitudes 
fainter than the brightest cluster mem- 
bers. This feature confirms similar find- 
ings by W. Baade and G. de Vaucouleurs. 
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APPARENT PHOTOVISUAL MAGNITUDE 
The number of galaxies within suc- 
cessive half-magnitude intervals of 
brightness is plotted here by G. O. 
Abell. The secondary peak near mag- 
nitude 15 may provide a new way to 

find cluster distances, he suggests. 


The presence of the peak does not de- 
pend on galaxy color, because Dr. Abell 
made separate counts for galaxies with 
color indices greater than 0.4 magnitude 
and for those with smaller indices, find- 
ing that both gave diagrams with the 
secondary maximum. 

If further studies should show that this 
subsidiary peak near the bright end of 
the curve is a general property of clusters 
of galaxies, it might serve as a useful 
criterion for finding their relative dis- 
tances. 

Dr. Abell is making observational 
studies of about 30 more rich clusters of 
galaxies, using the same photometric tech- 
niques. 


Spectra of Supernovae of Type I 
Supernovae are stars that suddenly burst 
into brilliance to reach temporary bright- 
nesses equal to some 100 million suns for 
type I, and about 10 million suns for 
type II. A supernova occurs on an aver- 
age of once every several centuries in 
any one galaxy. Their high luminosities 


NGC 
4214 


NGC 
4374 


Hel 
4026 


permit us to observe them at great dis- 
tances. 

The usual supernova of type I has a 
spectrum that appears to be composed of 
very broad and diffuse bright bands, none 
of which has ever been satisfactorily 
identified. For several months after maxi- 
mum light, the emission bands in the 
red-to-green region change in strength 
but do not alter their wave lengths. In 
the blue-violet region, however, the bands 
shift steadily toward longer wave lengths 
without much change in character — an 
unexplained behavior. 

University of Michigan astronomer 
Dean B. McLaughlin has studied spectro- 
grams, taken at Lick and at Mount Wilson 
and Palomar Observatories, of the super- 
nova that appeared in 1954 in the irregu- 
lar galaxy NGC 4214. While clearly rep- 
resentative of type I during its later 
spectral stages, the spectrum of this super- 
nova differed considerably from normal 
during the sixth to tenth week after maxi- 
mum light. 

The blue region appeared nearly like 
a continuous spectrum crossed by a few 
strong and several weak absorption lines. 
Two of the strongest can be interpreted 
as being those of neutral helium at wave 
lengths of 4026 and 4472 angstroms, but 
displaced by an amount corresponding to 
a velocity of approach of 5,000 kilometers 
per second. The fainter absorption lines, 
nearly all attributable to neutral helium 
and ionized carbon, oxygen, and nitrogen, 
indicate a similar velocity, which may be 
interpreted as a rapid outward expansion 
of gases from the star itself. 

Deep, very broad absorption features at 
wave lengths of 4900 and 3800 angstroms 
are not fully explained, but may be 
caused in part by neutral helium. Dr. 
McLaughlin pointed out the resemblance 
of this pattern of dark lines to the spec- 
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Two spectra of type-I supernovae, photographed at Lick Observatory. The 

supernova in NGC 4374 was normal, but the upper spectrum, taken June 24, 

1954, has peculiar weak absorption features, labeled here, which D. B. Mc- 
Laughlin attributes to helium. 
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trum of the star HD 124448, which is 
classified as type B but lacks hydrogen 
lines. 

From June 6 to July 8, 1954, the B-type 
absorption spectrum of the supernova 
shifted to longer wave lengths, the mean 
velocity of approach changing from 5,700 
to 4,700 kilometers per second. It was 
suggested by Dr. McLaughlin that the 
apparent shifting of the blue-violet emis- 
sion in all type-I supernova spectra might 
actually be the effect of a slowing in the 
expansion of the layer of the star’s atmos- 
phere in which absorption lines are pro- 
duced. This layer would lie above the 
one where the general emission in a 
supernova originates. Presumably the dark 
lines are so broad and hazy in most cases 
that they have gone unrecognized. How- 
ever, the Michigan astronomer points 
out that this proposal does not account 
for the lack of a similar shift in the red- 
green emission features. 






Far-Ultraviolet Solar Spectrum 

Since rockets became available for astro- 
physical purposes, the Naval Research 
Laboratory has carried on a continuing 
study of the extreme ultraviolet radiation 
emitted by the sun. Previous observations 
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have shown that the solar spectrum, be- 
low a wave length of 1800 angstroms, 
changes from a continuum with Fraun- 
hofer absorption lines to a spectrum of 
emission lines, dominated by the Lyman- 
alpha line of hydrogen at 1216 angstroms. 


J. D. Purcell and his coworkers at the 
NRL obtained new spectrograms of the 
sun in the wave length range from 500 
to 2100 angstroms, during the flight of 
an Aerobee-Hi rocket on March 13, 1959. 
This was the same ascent during which 
the Lyman-alpha solar photograph de- 
scribed on page 440 last month was taken. 
W. R. Hunter, D. M. Packer, and R. 
Tousey also worked on the program. 

Since the surface coatings of the spectro- 
graph gratings had higher reflectance in 
the extreme ultraviolet than those previ- 
ously used (see page 502 of August, 1958), 
the new spectra contain far more detail. 
More than 100 emission lines were ob- 
served, of which only about 40 had been 
noted earlier. Though the analysis is still 
in progress, preliminary results indicate 
that the most intense lines appearing on 
the spectrogram reproduced here are due 
to neutral hydrogen and helium, along 
with neutral or ionized silicon, carbon, 
oxygen, nitrogen, sulfur, and magnesium. 


= 
| 
=. K 


a 
| 





| 
800 


1500 


1600 


The black streak through the middle of 
the picture was caused by dust on the 
spectrograph slit. 

At least six lines have been identified 
in the Lyman hydrogen series, which ends 
at a fairly abrupt rise in the background 
density. This indicates the presence of 
the Lyman continuum, beginning at 910 
angstroms and extending to shorter wave 
lengths. 

Further work is being done to measure 
the intensities of the lines. The data thus 
obtained bear directly on the processes 
taking place in the earth’s upper atmos- 
phere. The results will also give a better 
understanding of the structure of the 
sun’s atmosphere. 


AMERICAN ASTRONOMICAL 
SOCIETY MEETING 

The 103rd meeting of the American 
Astronomical Society will be held in 
Canada at the University of Toronto, 
August 30-September 2. The program will 
feature a symposium on the differences 
among globular clusters and a visit to the 
David Dunlap Observatory. On Tuesday, 
September Ist, Dr. Gerard P. Kuiper, 
Yerkes Observatory, is to give the Russell 
lecture, “Planets and Satellites.” 
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The far-ultraviolet spectrum of the sun, recorded during the flight of an Aerobee-Hi rocket last March. The overexposed 
Lyman-alpha line is at the lower left. Naval Research Laboratory photograph. 








Nova Herculis as a Binary System 


Otro Strruve, Leuschner Observatory, University of California 


IVE YEARS AGO Merle F. Walker, 
| ros working at Mount Wilson Ob- 

servatory, made the surprising dis- 
covery that the nova DQ Herculis is an 
eclipsing binary star. During December, 
1934, this nova reached a maximum bril- 
liance of magnitude 1.3, but had faded to 
about 14 when Walker made his photo- 
electric observations two decades later. 

There is only one other known case 
of a nova in a binary system. However, 
this does not rule out the possibility that 
many novae may have close companions, 
which would be very difficult to detect. 


luminous blue star, sometimes without any 
absorption or emission lines in its spec- 
trum — and eventually shows only minor, 
irregular variations. 

But the light curve of Nova Herculis, 
outside of eclipse, contains small, strictly 
rhythmic oscillations (Fig. 2) whose period 
is 71.0604 seconds, with an uncertainty 
of only +0.00035 second — a very striking 
degree of precision. The amplitude of 
these oscillations is not always the same; 
usually they amount to a few hundredths 
of a magnitude, but at times they are 
too small to be detected. However, when 
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Two stars, SS Cygni and AE Aquarii, 
whose outbursts resemble those of ordi- 
nary novae but are less violent, are close 
doubles. Moreover, the period of light 
variation and other features of the light 
curve of DQ Herculis bear a strong re- 
semblance to those of UX Ursae Majoris, 
as told in Sky AND TELEscoPE for May, 
1955, page 275. Thus, the duplicity of 
Nova Herculis may not be an_ isolated 
phenomenon. 

Primary eclipses of the nova by an in 
visible companion recur every four hours 
and 39 minutes, but there is no indica- 
tion of a secondary minimum between the 
primary ones (Fig. 1). The latter are 
quite deep — about 1.2 magnitudes — 
which suggests that these eclipses are total 
or very nearly so, and that the invisible 
occulting star has a much lower surface 
brightness than the nova itself. 

Perhaps of greater significance is the 
even more remarkable discovery made by 
Walker immediately after he had found 
the binary nature of DQ Herculis. Nor- 
mally, after ejecting perhaps a hundred- 
thousandth of its mass in a nova outburst, 
a star returns in the course of a few 
decades to its pre-nova state — an under- 





these waves in the light curve can be ob- 
served, the maxima and minima occur 
exactly on schedule. Evidently the oscil- 
lations are always present, even when un- 
recorded. 

The strict periodicity suggests that the 
nova is pulsating like a Cepheid variable 


RE 


but far more rapidly, since it contracts 
and expands in a cycle of only 71 seconds, 
instead of 5.37 days as for Delta Cephei. 
There is a well-known law that holds for 
all pulsating stars: The period in days 
multiplied by the square root of the mean 
density (in terms of the sun’s) is a con- 
stant, near 0.1 in each case. For example, 
the mean density of Delta Cephei is 
0.0006 times the sun’s; multiplying the 
square root of this number by the period, 
5.37 days, gives 0.13 for the constant. 

If we use this value in applying the 
law to Nova Herculis, with a pulsation 
period of 71 seconds or 8 x 10* day, we 
find 

(Density)! = 0.13/(8 x 10°“). 
Thus the mean density of the nova is 
about 25,000 times the sun’s, or 35,000 
grams per cubic centimeter! 

Although a drastic extrapolation has 
been made in this calculation, theoretical 
studies by I. Epstein in 1950 and E. 
Sauvinier-Goffin in 1949 lend support to 
it. There can be no doubt that the nova 
is an extremely dense star, resembling 
a white dwarf in this respect. 

In 1956, Robert P. Kraft observed the 
spectrum of Nova Herculis, using the 
prime-focus spectrograph of the 100-inch 
Mount Wilson reflector. His measure- 
ments showed that the radial velocity, de- 
termined from several emission lines in 
the nova spectrum, varied in synchronism 
with the cycle of eclipses. Two years later 
a new series of spectrograms was obtained 
by J. L. Greenstein with the 200-inch 
telescope. Their papers in the Astro- 
physical Journal, the first by Kraft and 
Greenstein, the second by Kraft alone, 





Fig. 2. As DQ Herculis brightened after mid-eclipse on August 10, 1956, Walker 

recorded the rapid light oscillations, which recur in a 71-second period. Time 

increases from right to left on this reproduction of the original tracing, made 

with a photoelectric photometer attached to the 100-inch Mount Wilson tele- 
scope. From the “Astrophysical Journal.” 
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Fig. 3. Ten spectrograms of DQ Herculis taken with the 200-inch telescope have been arranged in order of phase to show 
spectral changes during the 279-minute cycle. At the right are plate numbers; the corresponding phases, counted in frac- 
tions of the period beginning with mid-eclipse, are: 0.01, 0.26, 0.32, 0.40, 0.52, 0.67, 0.67, 0.81, 0.82, and 0.82. At the top 
are wave lengths, in angstrom units, of some of the conspicuous emission lines, including 3727, a forbidden line of ionized 
oxygen; 3839, 3889, and 3970 — higher lines of the Balmer hydrogen series; 4070, a forbidden ionized sulfur line; 4101, 
hydrogen-delta; 4340, hydrogen-gamma; 4686, ionized helium; and 4861, hydrogen-beta. The spectra on these two pages are 


from Mount Wilson and Palomar Observatories. 


summarize the results of the combined 
observations. 

The accompanying set of 10 spectro- 
grams, supplied by Kraft and Green- 
stein, shows how the spectrum changes 
during the course of an orbital cycle of 
DQ Herculis. Here the phase is the frac- 
tion of a period that has elapsed since 


mid-eclipse, corresponding to 0.00. Phases 


0.25 and 0.75 represent the times of 
elongation of the components as seen 
from the earth — when the stars are side 


by side in the plane of the sky. 

The spectrum consists of a continuous 
band with strong lines. The 
latter are produced partly in the large 
expanding nebulous envelope that was 
blown off during the nova’s outburst in 
1934, and partly in a much more com- 
pact nebula surrounding the pulsating 
component of the binary. 

Members of the hydrogen Balmer series 
at longer wave lengths, H8, Hy, and H8, 
change little if at all with phase, indicat- 
ing that they arise mostly in the large 
envelope. On the other hand the higher 
Balmer lines, at shorter wave lengths, 
vary in intensity, being faintest during 
eclipse and brightest at about phase 0.6. 
They appear to originate mainly in the 
compact nebula. 


emission 


This interpretation by Kraft and Green- 
stein was confirmed on _ short-exposure 
spectra obtained in rapid succession dur- 
ing three eclipses of the nova. As the 
invisible companion passed in front, the 
higher members of the Balmer series faded 
much more than Hf or Hy (Fig. 4). In 
the same way, it was demonstrated that 
the emission line of ionized helium (He 
II) at a wave length of 4686 angstroms 
comes mostly from the small nebula, 
while the forbidden oxygen line at 3727 
angstroms originates primarily in the 
large envelope. 

As the illustrations show, the higher 
Balmer lines change in shape as well as 
brightness during the cycle. They are 
double near phases 0.25 and 0.75; in the 
former case the longer-wave-length com- 
ponent of each line is stronger, while the 
opposite is true in the latter. 


The double character of HZ at 3889 
angstroms is easy to see in Fig. 5. For 


members of the Balmer series toward 
shorter wave lengths than this, the con- 
fusion of double components among the 
closely spaced emission features is more 
difficult to disentangle. The helium line 
at 4686 angstroms is also undoubtedly 
double, but its duplicity is harder to 
recognize than that of HZ. 





In Fig. 5, the spectra have been exactly 
aligned with respect to wave length, by 
means of the comparison lines. It is easily 
seen that H8, Hy, and the oxygen line 
at 3727 angstroms show practically no 
displacement between phases 0.32 and 
0.82 — near the elongations — whereas 
the He II line is shifted toward the red 
at phase 0.82. 

From measurements of the Doppler dis- 
placements of the outer edges of the He 
II line at 4686 angstroms, Kraft and 
Greenstein have plotted the radial veloci- 
ty curve shown in Fig. 6. The black dots 
represent 200-inch observations, open cir- 
cles those with the 100-inch. At phase 
().3 the greatest velocity of approach is at- 
tained (except for an anomaly discussed 
below), and at phase 0.8 the greatest re- 
cession, the plotted points forming a sine 
curve. 

This indicates that the nova is moving 
with a speed of 150 kilometers per second 
in a roughly circular path around the 
center of gravity of the system, at a pro- 
jected distance of about 250,000 miles. 
The radial velocity measurements also in- 
dicate that the binary system and the sun 
are approaching each other at 20 kilome- 
ters per second. 

Of particular interest is the anomalous 





Fig. 4. J. L. Greenstein took on one plate five exposures in rapid succession during a single eclipse. Their phases, from bot- 

tom to top, are: A, 0.90; B, 0.93; C, 0.00; D, 0.06; E, 0.10. The emission lines match those at the top of the page, 3727 be- 

ing at the left, 4861 at the right. Note that the helium line 4686 is much more weakened at mid-eclipse than is the oxygen 
line 3727, indicating that the latter originates in a large nebulous envelope surrounding the binary. 
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Fig. 5. Spectra at phases 0.32, 0.82, and 0.01, aligned according to wave length, to illustrate radial velocity shifts of the 
helium 4686 line and the changes in appearance of such double lines as hydrogen-zeta at 3889 angstroms. 











oo 
+400F 4 
DQ HERCULIS 
.) ¥ ° 
bs ° + 
5 2 +2007 eof 
3 L Le 4 
\ 
fe of 2° ’ 
af e° o® e 
- e ° J 4 
Ss r ‘@o @ bad 
<x q ° y 
=< iat e ee e 
< ’ . : 
I e = 
eT a, 
0.0 02 04 06 0.8 1.0 


PHASE —CouNTED FROM MID-ECLIPSE 
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PHASE 
Fig. 6. Radial velocities of DQ Her- 
culis, from spectrum lines of ionized 
helium. In the upper part, dots are 
200-inch observations, open circles 100- 
inch results. The lower part shows the 
trend: a sinusoidal variation in veloci- 
ty, with a marked rotational anomaly 
, superimposed. 


“rotational” distortion of the descending 
part of the velocity curve. At phase 0.9 
the 4686 line is gradually shifting more 
and more toward the violet end of the 
spectrum, yet it suddenly is displaced 
toward longer wave lengths by a velocity 
of recession of about 300 kilometers per 
second. But this effect is very temporary, 
for immediately after eclipse the line has 
a velocity of approach of more than 300 
kilometers per second. Thus, the highest 
and lowest points of the velocity curve 
occur just before and just after mid- 
eclipse, respectively. The effect in the 


spectra is shown in Fig. 7. 
This phenomenon resembles one previ- 


ously found in many other spectroscopic 
binaries, such as U Cephei and U Sagittae. 
In the present case, the distortion can be 
explained by the dark companion star 
eclipsing a gaseous ring that is revolving 
around the nova component. The un- 
seen star first passes in front of the ap- 
proaching half of this ring, so only the 
receding part is seen. After mid-eclipse 
the reverse is true, with the receding part 
covered and the approaching half visible. 

The ring is revolving at an average rate 
of 500 kilometers per second, according 
to estimates made by Kraft and Green- 
stein from the total widths of the emis- 
sion lines produced. The helium 4686 
line and the higher members of the 
Balmer series originate in the ring, where- 
as an enormous expanding nebulous en- 
velope is mainly responsible for H8, Hy, 
and forbidden emission lines, 
oxygen 3727. According to M. L. Huma- 
son, the velocity of expansion of the 
envelope is about 300 kilometers per sec- 


such as 


ond. 
A very rapid, pronounced change in the 
spectrum of DQ Herculis is recorded in 


Fig. 7. Kraft and Greenstein describe 
this event: 

“A further strange phenomenon is seen 
just before mid-eclipse in the He II emis- 
sion line, and to a lesser extent in some 
of the hydrogen lines, on plate N 751 
only. Exposure N 751b is broken into two 
parts, one centered at phase about 0.94 P, 
and one at phase 0.98 P; the latter ex- 
tends over about five minutes. The last 
two minutes of this exposure show a very 
sharp break to the shortward [to the 
violet] when compared with the first part 
of the exposure — the break amounts to 
890 kilometers per second! Little trace of 
this effect is seen in H§, but it is present 
to some extent in the higher members of 
the Balmer series.” 

A tentative explanation of this phe- 
nomenon has been proposed by Kraft, 
and is illustrated by the accompanying 
sketch (Fig. 8). 

Determining the masses of Nova Hercu 
lis and its unseen companion is difficult. 
If the radial velocity curve of only one 
component of a spectroscopic binary can 
be observed — and this is the case for DQ 
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Fig. 8. Four stages in a primary eclipse of DQ Herculis, as interpreted in a 
sketch by R. P. Kraft. He regards the nebulous appendage of the nova as a disk, 
rather than a ring. Sketch 1 shows the disk just before it begins to be covered 
by the dark star. In 2, the nova itself is eclipsed, but the brighter trailing end 
X of the disk is still seen. In 3, the nova is central behind the dark star, and 
only the ends of the disk send us light. The rapid change in the helium line 
4686, shown in Fig. 7, is explained by the covering up of the receding part X 
of the disk, so only the approaching end O is observable. This last stage is 
represented in sketch 4, which also corresponds to the lowest point on the light 
curve, since O is fainter than X. 





Fig. 7. Exposures taken in the order A to E during a primary eclipse of DQ Herculis, at phases 0.89, 0.95, 0.00, 0.10, and 
0.15, respectively. A remarkable change in the helium 4686 line (about 14 inches from the right end) is seen between the 
first and second parts of exposure B. Within minutes this line’s radial velocity altered by 890 kilometers per second. 
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Herculis — it is not possible to determine 
directly the individual masses of the two 
stars. However, the following table, con- 
densed from the work of Kraft and Green- 
stein, shows the masses corresponding to 
several arbitrary values for the mass ratio 
m,/m: Here the subscript | refers to the 
nova, 2 to its companion. 

A mass ratio as small as 0.5 seems quite 


improbable, as the invisible star would 


boundaries around a binary within which 
a particle would be permanently retained 
by the system; a particle outside the zero- 
velocity surface would tend to escape. In 
Fig. 9, zero-velocity surfaces have been 
drawn schematically for equal masses. 

Kraft suggests that the invisible star is 
an M-type dwarf that fills its lobe of the 
zero-velocity surface, and spills some gas 
through the Lagrangian point L, into the 


PossisLE Mopets oF THE DQ Hercutis SystEM 


Assumed mass-ratio (7, /m2) ‘ 


Orbital velocity (kilometers per second) 


Nova 
Invisible star 
Mass (solar units) 
Nova 
Invisible star 
Distance in 10” kilometers of 
star from center of gravity 


then be massive as the nova. 
Among binary systems in general, the 


more massive component is almost with- 


twice as 


out exception the more luminous. 

An upper limit to the mass ratio can be 
inferred from the fact that the nova, with 
its density of 35,000 grams per cubic centi- 
meter, is essentially a white dwarf star. 
We know from the theoretical work of 
S. Chandrasekhar and M. Schénberg that 

















Fig. 9. A schematic view of the zero- 

velocity surfaces surrounding the two 

components of DQ Herculis, based on 
the assumption of equal masses. 


a white dwarf cannot greatly exceed the 
sun in mass. the ratio 3, 
which gives the nova more than three 
solar masses, can be safely excluded. The 
actual ratio must be near | or 2. 

The argument can be carried further. 
If, for example, the nova’s mass equaled 
the sun’s (2 x 10° grams), we would find 
for its radius about 2.4 x 10° centimeters 
— only about 1/30 the radius of the sun. 
The eclipse of so small a star by the 
invisible companion should be exceeding- 
ly rapid, yet Walker’s light curves actually 
show a gradual fading toward mid-eclipse, 
and a gradual brightening afterward. 
From this, Kraft argues that the total 
duration of eclipse as observed by Walker 
corresponds essentially to the eclipse of 
the gaseous ring. Moreover, the ring con- 
tributes most of the light now observed 
from DQ Herculis, apart from that origi- 
nating in the large expanding nebulous 
envelope. 

The gaseous ring probably fills most, 
if not all, of the zero-velocity surface sur- 
rounding the nova. These surfaces, de- 
scribed in detail in the December, 1955, 
issue, page 64, may be regarded as the 


Hence, mass 
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invisible 


0.5 1.0 2.0 3.0 
149 149 149 149 
75 149 298 447 
0.075 0.26 1.19 3.18 
0.15 0.26 0.60 1.06 
2.0 4.0 8.0 12.0 





lobe surrounding the nova. This gas be- 
comes the ring revolving around the nova 
at an observed speed of 500 kilometers 
per second. He then demonstrates that 
this velocity is dynamically consistent with 
the assumption that the mass ratio is 1, 
but inconsistent if it is 2. Therefore, ac- 
cording to the table, the masses of both 
the nova and its unseen companion are 
about 0.26 the sun’s mass. 

Both the radius of the invisible star 
and that of the outer edge of the gaseous 
ring turn out to be about 3 x 10” centi- 
meters. Since the ring is more or less 
transparent, the observed rétational veloc- 
ity of 500 kilometers per second does not 
refer to its outer edge, but to some aver- 
age distance from the center of the nova, 
perhaps about 10” centimeters. This is 
consistent with the requirements of Kep- 
ler’s third law if the nova’s mass is 0.26. 





Former Lick Director Dies 


HE director of Lick Observatory from 
1935 to 1942, William Hammond 
Wright, passed away on May 16th at San 
Jose, California. He was 87 years old. 
His lifework was the measurement of 
accurate radial velocities of the stars. The 
techniques for this had just been de- 
veloped by W. W. Campbell when Dr. 
Wright joined the staff at Mt. Hamilton 
in 1897. In collaboration with Campbell 
and J. H. Moore, he carried out an 
enormous program that led to the pub- 
lication in 1928 of a catalogue of the 
line-of-sight velocities for all stars brighter 
than magnitude 5.51. 

This project covered the entire sky. 
Since stars much farther south than 
declination —20° could not be observed 
spectrographically with the 36-inch Lick 
refractor, Dr. Wright led an expedition 
to Santiago, Chile. There he erected a 
361-inch reflecting telescope, and between 


1903 and 1906 obtained the necessary 


W. H. Wright in 1936. 


observations of stars in the southern sky. 

The spectral peculiarities of novae were 
of major interest to him. For many years, 
systematic spectrographic records were ob- 
tained at Lick of every sufficiently bright 
nova that appeared. 

Widely known was his pioneer pho- 
tography of the planets in light of dif- 
ferent colors, from ultraviolet to infra- 
red. Dr. Wright began such observations 
of Mars in 1924, and later extended them 
to Jupiter and other planets. Some ex- 
amples of his color-filter lunar photo- 
graphs were reproduced on page 328 of 
the May, 1958, Sky AND TELESCOPE. 

CORRECTIONS 

On page 317 of the April issue, the 
interferometer picture of the solar corona 
was taken at Atafu during last October's 
total eclipse by A. H. Jarrett, Observatory 
of St. Andrews University, Scotland, to- 
gether with H. von Kliber, University of 
Cambridge. 


S. H. Penny, Jr., Carlsbad, New Mexi- 
co, has pointed out an editorial error on 
page 433 of the June issue. In the table 
of the decay products of uranium-238, 
the item s;Pb*’ should read s:Bi™. 
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NEWS NOTES 


EARTH’S CORE TEMPERATURE 


The earth’s core is not as hot as pre- 
viously thought, according to two investi- 
gators at the General Electric Research 
Laboratory, Schenectady, New York. 

Dr. Herbert M. Strong and Francis P. 
Bundy used a hydraulic press, originally 
designed for manufacturing artificial 
diamonds, to study variations in the melt- 
ing point of iron subjected to pressures 
of up to 1,500,000 pounds per square 
inch. This is the nearest approximation 
scientists have yet achieved to the value 
of 13 million times atmospheric pressure 
estimated for the depth of 1,800 miles. 
There the earth’s liquid-iron outer core 
is assumed to begin. At 3,000 miles down, 
where the solid-iron inner core begins, the 
pressure is probably three million atmos- 
pheres. 

The experimental results were extrap- 
olated to the interior regions, and mini- 
mum temperatures were calculated. The 
outer edge of the molten core at 4,200° 
Fahrenheit is only slightly cooler than 
the edge of the solid core, which has 
4 temperature of 4,700°. These results 
agree with recent studies that indicate the 
temperature in the earth’s mantle does 
not increase as rapidly inward as first sup- 
posed, but independent evidence will be 
needed to check the validity of the ex- 
trapolations. 


NONTHERMAL RADIO NOISE 
FROM JUPITER 


In addition to the well-known bursts of 
low-frequency radio emission from Jupi- 
ter, the planet produces steady higher- 
frequency noise that had been thought to 
be thermal radiation. From_ infrared 
measurements, the black-body tempera- 
ture of Jupiter is known to be about 120° 
Kelvin. If the radio flux from the planet 
is measured at a particular frequency, 
then it can be calculated what tempera- 
ture a black body the size of Jupiter must 
have to provide that flux. For example, 
several years ago C. Mayer and his col- 
leagues at the Naval Research Laboratory 
found that Jupiter’s radiation of 3-centi- 
meter wave length corresponded to a 
temperature of 150° K. 

On May 5th, at the Washington meet- 
ing of the International Scientific Radio 
Union (URSI) and the Institute of Radio 
Engineers, F. D. Drake reported new ob- 
servations upsetting this interpretation. 
This spring, the flux at 22 centimeters was 
measured with the 85-foot radio telescope 
of the National Radio Astronomy Ob- 
servatory, Green Bank, West Virginia, and 
was found to imply a Jupiter temperature 
of 3,000° K. 

Clearly, this radiation must be almost 
entirely nonthermal in origin. Dr. Drake 
referred to other measurements by H. I. 
Ewen and himself at 3.75 centimeters, 





giving 210°; and by R. M. Sloanaker at 
10 centimeters, giving about 600°. If the 
various flux determinations are plotted 
against frequency on log-log paper, a 
straight-line relationship is found (after 
allowing for the 120° thermal flux). Some 
other cosmic sources are known to give 
similar straight-line plots, for example the 
Crab nebula, which is emitting synchro- 
tron radiation. 

Dr. Drake suggests that the Jupiter 
emission is synchrotron radiation origi- 
nating in Van Allen belts surrounding 
that planet. On this assumption, the mag- 
netic field of Jupiter would have to be 
about 10 tines stronger than the earth’s 
field, and its Van Allen belts would have 
to contain about a million times as many 
charged particles as the earth’s belts. Both 
these assumptions appear physically rea- 
sonable. A space traveler landing on Jupi- 
ter would face at least 100 times the radia- 
tion hazard he encountered on leaving 
the earth! 

Some very recent observations confirm 
and extend the Green Bank findings. 
G. Stanley, of California Institute of 
Technology, has observed Jupiter at a 
wave length of about 33 centimeters, find- 
ing a flux which, were it thermal, would 
imply a temperature of 10,000° K. 

The particle contents of terrestrial Van 
Allen belts change with time and solar 
activity. Observations of Jupiter are being 
continued to ascertain if corresponding 
changes there reveal themselves by varia- 
tions in radio flux. 


VARIABILITY OF THE SUN 


From 1953 to 1958, the sun steadily 
increased in brightness by 0.03 magni- 
tude, according to H. L. Johnson and B. 
Iriarte at Lowell Observatory. Their 
finding resulted from a systematic pro- 
gram of accurate measurements of the 
light reflected from the planets Uranus 
and Neptune, in order to detect possible 
small variations in solar radiation. 

It had been known for years that the 
sun’s energy output can change consider- 
ably at far-ultraviolet and at radio wave 
lengths, but this is the first time that the 
sun has definitely been proved a variable 
star in visible light. The details of the 
study, which was supported by the U. S. 
Air Force, were published in Bulletin 96 
of the Lowell Observatory. 

During the 5} years beginning Janu- 
ary, 1953, a total of 372 photoelectric ob- 
servations in blue light were made of 
Uranus, and 264 of Neptune, by six dif- 
ferent observers. Each observation con- 
sisted of comparisons with two adjacent 
stars, which were in turn compared with 
a set of 16 stars of solar type. Thus the 
average of these 16 stars is the standard 
against which the sun’s constancy was 
tested, the planets serving only as inter- 
mediaries. For the observations, blue 








IN THE CURRENT JOURNALS 


AN APPLICATION OF SOLAR RADI- 
ATION TO SPACE NAVIGATION, 
by S. James Press, Solar Energy, Janu- 
ary, 1959. “This study examines the 
feasibility of determining range in 
space by means of a passive thermal 
radiation sensing system. The coordi- 
nate system to be employed is helio- 
centric. Distance from the sun at any 
instant is measured by analyzing the 
radiant power impinging on the sensi- 
tive elements of a thermal detector 
sensitive to a slight change in tempera- 
ture for its response; thermocouples, 
thermopiles, and bolometers are all in 
this category.” 


THE EARTH’S MANTLE, by Gordon 
G. Lill and Arthur E. Maxwell, Science, 
May 22, 1959. “At present nearly all 
geophysicists agree that structurally the 
earth consists of a crust, mantle, core, 
and inner core. . . . There are several 
ways to determine the nature of the 
earth’s mantle, but in the last analysis 
only the direct method will be satis- 
factory. We must drill down to the man- 
tle and bring up as much sample as 
possible for examination. We then will 
know what the mantle is like, at least 
at that one particular spot.” 








light was used instead of yellow, to avoid 
the methane bands in the planets’ atmos- 
pheres. 

The individual observations were cor- 
rected for the changing distances of the 
planets from the sun and earth, and for 
phase. In addition, the magnitudes of 
Uranus were adjusted to correspond to 
its orientation in 1945, when the polar 
axis of the oblate planet was pointed 
toward the earth. The yearly averages are: 


Year Uranus Neptune 
192-53 6.070 8.269 
1953-54 6.072 8.266 
1954-55 6.075 8.251 
1955-56 6.056 8.245 
1956-57 6.060 8.241 
1957-58 6.056 8.235 


Each of these is a mean opposition mag- 
nitude, that is, the magnitude the planet 
would have at opposition if at its mean 
distance from the sun. 

The Lowell Observatory astronomers 
found no indication that either planet 
was varying in synchronism with its ro- 
tation period. Moreover, there was no 
tendency for Uranus and Neptune to 
brighten and fade together over a course 
of consecutive nights, as would have hap- 
pened had there been short-period solar 
fluctuations. 

To obtain further information about 
the changing brightness of the sun, Dr. 
Johnson and his coworkers plan to con- 
tinue the photoelectric measurements 
through at least one 11-year cycle of solar 
activity. 
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Photographing 


the Horizon Eclipse 


only a few minutes after sunrise at the 

solar eclipse of October 2nd, even in 
the most favored viewing area, along the 
east ceast of Massachusetts. This event 
will therefore be primarily a spectacle for 
visual enjoyment and photography, both 
still and motion picture. Elsewhere along 
the Atlantic seaboard, the partially 
eclipsed rising sun will also furnish un- 
usual photographs. 

The rapidly changing events that occur 
at a total eclipse make it difficult to esti- 
mate the proper exposures, and the low 
altitude of the sun on October 2nd 
further complicates the problem. Now, 
however, both still and motion-picture 
cameras are available that have built-in 
automatically coupled photometers — elec- 
tric eyes that set aperture or shutter speed 
or both to the precise light value of the 
scene. Nevertheless, the fortunate ama- 
teur who possesses an electric-eye camera 
should practice using it, and check in ad- 
vance its performance under conditions 
of low illumination. 

Only the roughest guide can be given 
for exposures during totality and for the 
very thin crescent phases preceding and 
following it. Previous sunrise eclipses, 
July 9, 1945, and June 30, 1954, occurred 
well inland, and most observers did not 
have to contend with the problems of 
ocean fog and the smoke of a large metro 
politan area such as surrounds Boston. 
Many factors can affect atmospheric trans- 
parency at low altitudes. In general, the 
problems of photographing the coming 
eclipse are the same as those for the an- 
nular eclipse of September 1, 1951, which 
began at sunrise near Winston-Salem, 
North Carolina, and passed off the coast 
at Norfolk, Virginia. 

Some idea of the 


ie NEW ENGLAND, totality occurs 


range in- 


exposure 
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Not long before the an- 
nular phase of the 
eclipse of the sun on 
September 1, 1951, Carl 
A. Wiegold took this 
horizon view from the 
airport at Winston-Sa- 
lem, North Carolina. 


volved can be gained from the following 
figures for the corona when the sun was 
somewhat higher than it will be on Octo- 
ber 2nd during totality. With a film rat- 
ing of ASA 80, use {/8 at $ to 1/5 second. 
For Kodachrome, {/2.8 or faster is re- 
quired, 1/5 second (on slower cameras, in- 
crease the exposure time, but not longer 
than one second); Kodacolor or regular 
Anscochrome needs f/3.5 at 1/5 second. 
Reduce these exposures to one-fourth, or 
close the iris diaphragm two f/numbers, 
to capture the “diamond-ring” effect. 

For the conditions of this particular 
eclipse, it will probably be necessary to 
add at least one stop. However, in eclipse 
photography it is best to err on the side 
of underexposure, as it is easier to print 
faint details on a hard paper than to 
force an image from a dense negative. If 
you are in doubt, it is much safer to stop 
down the lens rather than open it up, 
provided the difference from a nominal 
exposure does not exceed 1} aperture 
stops. 

For photography of the partial phases, 
exposure readings and trial photographs 
should be made beforehand at the ob- 
server’s home whenever the sun has the 
same altitudes that it will have on eclipse 
morning. You may plan to use the same 
shutter speed for all the partial phases, 
changing only the aperture to compensate 
for the great loss of light near totality. 
Neutral-density filters are useful. 

During the actual total phase, a much 


Ted Kaplits, of Mas- 
sapequa, New York, is 
going to let the auto- 
matic diaphragm of a 
16-mm. Bell and Howell 
240 EE (with electric 
eye) camera set the ex- 
posure when he observes 
the October 2nd eclipse 
at Salem, Massachusetts. 
The camera will also 
be equipped with a 
telephoto lens to in- 
crease the size of the 
sun’s image. Photograph 
by Peter A. Leavens. 


- Kodachrome 





slower speed is required. Then the light 
meter should be pointed directly at the 
sun. A camera equipped with an_ iris 
mechanically coupled to the exposure 
meter will be easier to operate than one 
on which the operator must match needle 
readings. Observers with separate cameras 
and exposure meters will have to hustle 
in order to secure a number of shots dur- 
ing the fleeting moments of totality. Be 
sure to provide for a subdued light with 
which to illuminate the exposure meter 
dial and camera setting numbers, as it 
will be very dark at mid-eclipse. 

‘The sun’s proximity to the horizon will 
permit photography of attractive land 
scenes or seascapes. But the image of the 
moon, as it obscures the solar disk, will be 
only 0.009 the focal length of the lens 
used, and the resulting size, for ordinary 
lenses, is about 1/32 to 1/16 inch. Even 
with a brilliant and extensive corona, it is 
unlikely that the total size of the image 
will exceed } inch. Telephoto lenses of 
standard focal lengths can be used to en- 
large the eclipse image, yet will retain in- 
teresting foregrounds within the field of 
view. For adequate-sized images of the 
eclipse alone, telephotos of great magni- 
fication or astronomical telescopes should 
be used. 

Color film will enable photographers to 
record all of the unusual sky hues that 
should be present. Probably Kodacolor 
or Anscochrome regular (both with an 
ASA rating of 32) will yield the best pic- 
tures, giving a minimum of grain to en- 
largements. High-speed Ektachrome and 
similar fast color emulsions may not be 
needed, since considerable illumination 
spreads in around the slender cone of 
shadow. Cinematographers, restricted to 
uniform instantaneous exposures, will 
find the comparatively moderate rating of 
satisfactory, unless misty 
conditions dim totality, in which case 
Super Anscochrome may be needed. 

For black-and-white photographs, a 
number of moderately slow, fine-grained 
films are available, especially in the 35- 
mm. size. Roll-film cameras can use Ko- 
dak Verichrome Pan, Adox 17 and 21, but 
for many roll-film and press cameras 35- 
mm. adapters are obtainable to make use 
of some of the other superior emulsions. 





For cameras with slow lenses (f/4.5), try 
Kodak Plus X, which works very well at 
an ASA rating of 160, with development 
for three minutes in Ethol UFG at 70° 
Fahrenheit. Two other suitable develop- 
ers are Ilford Microphen and May and 
Baker Promicrol. 

With fast lenses (f/3.5 or better), the 
amateur may use a thin-base ultra-fine- 
grain film. Two of these are Ilford Pan F 
and Adox KB-17, the first rated at ASA 
25, the latter at ASA 40. They give the 
best results if exposed at 50 and 64, re- 
spectively, and developed in one of the 
special developers designed for thin-base 
film. Three of the more popular are FR 
X-22, Agfa Rodinal, and Edwal Concen- 
trate No. 2. 

For partial-eclipse pictures, a double- 
exposure technique will give better con- 


trast between the sun and the foreground 
than is possible with a single exposure. 
Just before sunrise, a horizon silhouette is 
made with a one-stop underexposure, the 
camera being firmly mounted and aimed. 
About five or six minutes after sunrise, 
the crescent is photographed on the same 
film, its image being slightly overexposed. 
The camera must not be moved between 
the exposures. 

After totality, for partial phases on the 
same negative, expose every five minutes, 
thus spacing the images on the film. Simi- 
larly, motion-picture photographers may 
take time-lapse shots, one frame each 
second, while guiding on the sun. Rough- 
ly, Kodachrome exposures should be 
about 1/500 second at f£/32, with a four- 
factor (4x) neutral density filter. Film 
rated ASA 80 should be exposed 1/100 


second at f/25, using a 4.0 (not 4x) neu- 
tral density filter. 


EDITOR’S NOTE: This article is based on 
data compiled by Peter A. Leavens, Free- 
port, New York, and Robert E. Cox, Cam- 
bridge, Massachusetts. 





CORRECTIONS 

On page 332 of the April issue, an 
editorial error was made in the NGC 
number of M108, which should read 3556. 

On page 375 of the May issue, it should 
have been stated that M3 is 33 minutes 
of right ascension west (not east) of 
Arcturus. 

These errors were pointed out by 
Joseph Ross, Bedford, Massachusetts, and 
C. E. Meermans, Lakewood, Ohio, re- 
spectively. 





Planetarium Representatives Attend International Conference 


APID GROWTH of public interest 
in astronomy has increased the need 
for planetariums to co-operate in their 
task of scientific popularization. To share 
their experiences and ideas, more than 30 
officials from 21 planetariums in 10 coun- 
tries met at the American Museum-Hay- 
den Planetarium in New York City dur- 
ing the week of May 11th (page 368, May 
issue). 
The sessions were in the form of group 
discussions, each under the direction of a 
delegate to the conference. Planetarium 


business operations, and the programs 
and services that these institutions should 
offer, were pondered at the session pre- 
sided over by C. V. Starrett, of the Buhl 
Planetarium in Pittsburgh. Devices for 
providing special effects and projection 


instruments were discussed at another 
session. 
Lectures themselves — both presenta- 


tion and content — were considered in de- 
tail under the leadership of T. D. Nichol- 
son, of New York’s Hayden Planetarium. 

The final conference in that city dealt 


with planetariums and the future, Dr. 
Henry C. King, director of the London 
Planetarium, acting as chairman. The 
topics were special courses, lectures, origi- 
nal and applied research, and exhibits, 
past, present, and future. This program 
explored the great opportunity planetari- 
ums have to extend their mission of pub- 
lic education. 

The last three days of the conference 
were taken up by tours to Philadelphia 
and Boston, to see the Fels and Charles 
Hayden planetariums in operation. 





From such widely separated places as Moscow, Montevideo, and Los Angeles, these planetarium executives came to the May 
conference at the American Museum-Hayden Planetarium in New York City. 


Front row (left to right) : 

Mrs. R. Cialdea and daughter; R. Cialdea, 
Rome, Italy; J. Chamberlain, AMH; H. 
Auer, Deutsches Museum, Munich, West 
Germany; Mrs. J. Raimond; F. Branley, 
AMH;; I. Levitt, Fels, Philadelphia; A. Spitz, 
National, Washington, D. C.; F. Guido, 
Montevideo, Uruguay; A. Mazza, Sao Paulo, 
Brazil; H. King, London, England; G. 
Schwesinger, Carl Zeiss, Oberkochen, West 
Germany; V. Bazykin, Moscow, U.S.S.R.; 
K. Franklin, AMH. 


Middle row: 

Miss Sirini (interpreter) ; Miss R. Norton, 
AMH; M. Moore, Longway, Flint, Mich.; 
R. Phrang, AF; J. Meyer, Hamburg, West 
Germany; J. Salabun, Copernicus, Chorzow, 
Poland; Mrs. Bastianello (interpreter); C. 
Barthel, AF; A. Jenzano, Morehead, Chapel 
Hill, N. C.; C. Cleminshaw, Griffith, Los 
Angeles; A. Orsini, Sao Paulo, Brazil; C. 
Starrett, Buhl, Pittsburgh; J. Patterson, Hay- 
den, Boston; Mr. Khartchenko (interpreter) ; 
Miss K. Swift, AMH. 


Top row: 

T. Nicholson, AMH; J. Raimond, The 
Hague, Netherlands; F. Ethridge, AF; J. 
Pickering, AMH; H. Beck, Carl Zeiss, Jena, 
East Germany; C. Hagar, Morrison, San 
Francisco; J. Verwer, Buhl, Pittsburgh; J. 
Tuma, AMH; R. Johnson, Adler, Chicago; 
R. Adler, Adler, Chicago. 

AMH, American Museum-Hayden, New York; 
AF, United States Air Force Academy, Colorado 
Springs. To save space, the word “‘planetarium”’ 
has been omitted from the names of the institu- 
tions above. 
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OBSERVING THE SATELLITES 


Project MERCURY 


ANNED SPACEFLIGHT is the goal 

of extensive collaboration among 
scientists from many fields who are par- 
ticipating in Project Mercury (page 260, 
March issue). While the first American 
may not go aloft for at least a year and a 
half, some 200 million dollars are now be- 
ing spent to perfect the man-carrying cap- 
sule, to study the fundamental problems 
of survival in space, to train the astro- 
nauts, and to design and build the highly 
complex tracking and communications 
network. In addition, the giant Atlas 
rockets that will carry the payload are 
undergoing test after test to improve their 
reliability. 

For the National Aeronautics and Space 
Administration, elaborate studies are be- 
ing made of the unusual Mercury capsule 
design and of its accessory equipment. At 

Virginia, 
Force 


Langley Research Center, in 
other NASA Air 


and at and sta- 


wind tunnels are being used to 


the aerodynamic 


tions, 
ascertain behavior of 
models over a wider range of speeds, up to 
20 times that of sound, than any manned 
aircraft: has ever experienced. Full-scale 
model capsules have been dropped from 
high-altitude planes to test the parachute 
assemblies. 

To study the escape system, the Pilot- 
less Aircraft Research Station, at Wallops 
Island, Virginia, is using full-scale “boiler- 
plate’? models — mock-ups of the proper 
shape and weight, but lacking interior de- 
tails. Of great importance is the proper 
alignment of the rocket nozzles used to 
separate the capsule from the booster if 
something goes wrong during launching. 
The parachute has been designed to re- 
duce the speed of descent to 30 feet per 
second, and the capsule must withstand 
this impact velocity whether it alights 
For the latter, 
quate cushioning methods must be de- 


on water or land. acle- 


veloped. 





The escape mechanism of the Project Mercury package was tested at Wallops 

Island last spring. The escape rockets lifted the capsule to 2,250 feet, where 

the tripod (seen between the rocket exhaust flames) was ejected. First a small 

parachute and then a large one were released and the capsule descended to the 

surface of the sea for recovery by helicopter. National Aeronautics and Space 
Administration photographs. 
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After the design of the packet has met 
all these tests, prototype models will be 
mounted on booster rockets, to study the 
system under progressively severer stresses. 
The first such booster is the “Little Joe,” 
a cluster of four Thiokol Sergeant rockets. 
Later, the cabin will be tested, with 
animal passengers, on a modified Red- 
stone missile. In another trial, perhaps 
early in 1960, the Mercury astronauts will 
be carried by highly reliable Redstones 
in flights down the Atlantic missile range 
from Cape Canaveral, Florida, for several 
hundred miles at suborbital speeds. 

For aerodynamic and re-entry proper- 
ties, an empty capsule will be boosted by 
Jupiter rockets to speeds exceeding 17,000 
miles per hour. Other experiments may 
employ an Atlas booster in similar flights, 
some carrying trained chimpanzees to test 
the life-supporting equipment. Not until 
the entire Mercury assembly can function 
reliably by remote control will a man be 
sent up inside it. 

Much fundamental biological informa- 
tion must be gathered before the first 
manned orbital flight. Little is known 
about the survival of animals who have 
actually been launched to high altitudes. 
One recent literature survey found only 
six published medical reports, three Rus- 
sian and three American, concerning the 
response of mammals in space, although 
there is much information on simulated 
conditions. 

In an American experiment on May 
28th, two monkey passengers flew 1,700 
miles in a Jupiter nose cone which 
reached a 300-mile altitude. The success- 
ful recovery of the two simian passengers, 
Able and Baker, with a variety of other 
biological specimens, greatly increased our 
limited knowledge of how living organ- 
isms fare in a space environment. The 
two animals survived well their brief ex- 
posure to conditions resembling actual 
orbiting. Five days later, the seven-pound 
rhesus monkey, Able, died during an 
operation, but not from the effects of the 
flight itself. 

During the same rocket ascent, the im- 
mense 38-g acceleration of re-entry, the 
weightlessness during the nine minutes of 
free flight, the vibration, cosmic radiation, 
and other hazards acted on the biological 
specimens, which included human blood, 
sea-urchin eggs for a study of fertilization, 
and fruit-fly larvae for genetic studies. 
During the coming year, many other such 
experiments are planned. 

Meanwhile, the training of the seven 


‘Project Mercury astronauts is proceeding 


at Langley Research Center and _ else- 
where. These selected military test pilots 
are all of superior intelligence, and high 
physical and emotional fitness. Part of 
their time is being devoted to receiving 
further education in basic sciences from 
astrophysics to geography, to prepare 
them for making observations from Mer- 
cury capsules. Each of the seven is a 
qualified engineer, engaged part time in 








These fiberglass and plastes 


molds are designs of the couch which one of the 


Project Mercury astronauts will ride during manned orbital flight. Inspecting 

the molds, at Langley Air Force Base, are the seven trainees themselves (left to 

right): Navy Lt. Comdr. Alan B. Shepard, Jr., Marine Lt. Col. John H. Glenn, 

Jr., Navy Lt. Comdr. Walter M. Schirra, Jr., Navy Lt. Malcolm S. Carpenter, 

Air Force Capts. Leroy G. Cooper, Jr., Donald K. Slayton, and Virgil I. Grissom. 

At the right is Robert R. Gilruth, director of Project Mercury. Photographs on 
this page are from National Aeronautics and Space Administration. 


developing some phase of the Mercury 
system. They will be acclimatized as thor- 
oughly as possible for the heat, pressures, 
and accelerations they will face in actual 
flight. Also, they must master the han- 
dling of the controls within the Mercury 
cabin if command signals fail, and they 
must understand thoroughly the ground 
support facilities. 

During both launching and re-entry, the 


passenger is to be cushioned in a con- 


MD 


toured frame, oriented so that the ac- 
celeration force will be directed against 
his back. It is now believed that the peak 
acceleration will amount to about nine 
g’s during re-entry, but it may briefly 
reach as much as 20 g’s if it is necessary to 
escape from a defective booster. Experi- 
ments with man-carrying centrifuges have 
shown that a bent-knee position, with 
force exerted along the back, provides the 
least circulatory strain, and allows the 





subject to have some use of his fingers. 


Project will involve an ex- 
tensive tracking and communications net- 
work. At least 14 major stations, some 


aboard ocean vessels, will help maintain 


Mercury 


continuous contact with the manned ve- 
hicle. The Atlantic missile range, extend- 
ing southeastward from Cape Canaveral, 
will be the safest area for re-entry, and the 
programming of the entire flight proceeds 
backward from Also, 
the vehicle should avoid the most intense 
regions of the inner Van Allen radiation 
belt, in order to minimize the weight of 
shielding. An orbiting altitude of 120 to 
130 nautical miles has been selected, with 
a launching direction slightly north of 
east from Cape Canaveral, providing an 
orbital inclination of 30 degrees. 

Previous launchings from the Florida 
base have not used this particular direc- 
tion, so new tracking and communication 
facilities are needed along the great circle 
passing north of Bermuda, across the At- 
lantic and over the northwest corner of 
Africa. Because of regression of the orbit 
and the earth’s rotation, the beginning of 
the fourth orbital revolution will lie over 
the present Atlantic missile range. It is 
planned to trigger re-entry near the end 
of the third orbital revolution, over a 
point some 600 miles west of the Cali- 
fornia coast, so that the capsule will de- 
scend in a gentle arc across North Ameri- 
ca and land in the Atlantic Ocean about 
400 miles southeast of Florida. 

During the entire time the astronaut is 
aloft, the task of the radio network will be 
exacting. The position of the satellite 
must be known with unprecedented ac- 
curacy. At present, orbital predictions for 
a new satellite are commonly in error by 
several minutes of time and several hun- 
dred miles during the first day in orbit. 
In the Mercury experiment, the life of 


this consideration. 





Left: A rhesus monkey is fitted to a special space suit and helmet for journeying through the upper atmosphere. Right: A 
full-scale model of the manned satellite capsule is positioned in the wind tunnel of the Langley Research Center, in tests 





to determine lift, drag, and static stability. 
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the astronaut depends upon precise early 
knowledge of not only his position at 
every moment but his predicted point 
of impact, should some emergency require 
premature re-entry. 

The new tracking facilities will be 
linked by direct cable or radio with the 
Goddard Space Research Center in Wash- 
ington, D. C. Over-all command of the 
network will be at Cape Canaveral. Secret 
frequencies are to be employed for all 
radio commands, to lessen the chance of 
unauthorized triggering of any equipment 
in the satellite. 


RECOVERY OF 195881 


S TOLD on page 320 of the April 

issue, the rocket carrier of satellite 
Vanguard I, designated as 195881, was 
lost for more than a year since its launch- 
ing on March 17, 1958. It has now been 
found through a concerted search, involv- 
ing more than three dozen Moonwatch 
stations, that was planned by K. G. Henize 
of the Smithsonian Astrophysical Ob- 
servatory. 

The successful observations were made 
on the evening of May 6th, at a joint 
session of two Moonwatch teams at Al- 
buquerque, New Mexico, led by K. W. 
Shaw and Mrs. V. Hefferan. The 7th- 
magnitude object, traveling eastward at 
half a degree per second, was seen in the 
overlapping fields of two 120-mm. apogee 
telescopes. 

With the aid of this information, Ar- 
thur S. Leonard made predictions for his 
Sacramento, California, Moonwatch sta- 
tion, where a passage of 195881 was ob- 
served on May 10th. This allowed him to 
calculate improved orbital elements, 
which were confirmed by sightings the 
next night at Albuquerque and four Cali- 
fornia stations, as well as by photographs 
with Baker-Nunn tracking cameras at 
Organ Pass, New Mexico, and at Maui, 
Hawaii. 

The period of the rocket is considerably 
longer than that of the 6-inch radio-carry- 
ing sphere, 195882. On June Ist the 
difference in period was about 43 minutes. 
Evidently, in this case as well as for Van- 
guard II, the spherical satellite 
ejected before the rocket had consumed 
all of its fuel. 

This is explained by the fact that in a 
solid-fuel rocket splinters of unburned 
propellant may remain smoldering for 
some minutes after the main body has 
burned out. The continuing gentle emis- 
sion of exhaust gas could account for the 
greater speed of the rocket carrier, which 
at perigee travels about 200 feet per 
second faster than the sphere. 

Now that the orbit of 195881 is known, 
Smithsonian computers have found that a 
number of last year’s observations, pre- 
viously rejected for large discordances, ac- 
tually belong to this elusive object. 

MARSHALL MELIN 
Research Station for Satellite Observation 
P. O. Box 4, Cambridge 38, Mass. 


was 
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Amateur Astronomers 


New ZEALAND AMATEURS ERECT PLANETARIUM 


HE Nelson Planetarium is an experi- 

ment in optics, building construction, 
demonstration procedure, and economics. 
The New Zealand enthusiasts who de- 
voted their time and money to the project 
believe it successful, although the instru- 
ment and theater dome have been put 
away until summer next December. 

There is basically no difference between 
our projector and manufactured ones. It 
was inspired by the very first such instru- 
ment, the Munich planetarium. Readers 
who are familiar with the German pro- 
jector will recognize the similarity of the 
protruding lens systems, the 234-degree 
ecliptic axis, and the in-line planetary 
mechanisms. 

The star globe is a_ 10-inch-diameter 
glass bowl, illuminated by a 500-candle- 
power mercury-vapor lamp. It projects 
22 star fields through f/1.6 lenses, which 
were made by Miss P. E. Vause, a health 
education officer. All projector motions 
are manually operated, the diurnal con- 
trol being through an automobile-starter 
ring gear. 

A howitzer-shaped device is employed 
as a constellation configuration projector, 
to superimpose line drawings of the 
principal figures on their respective star 
images. Latitude can be changed from 
the equator to the south terrestrial pole 
through a worm-and-pinion drive. 

The planetarium dome, designed by 
Frank Mosey, is 24 feet in diameter and 
elevated six feet above the floor. There 
are 24 three-foot segments made from 1- 
by-2-inch lumber, supporting more than 
1,200 small flat components that make up 
the hemisphere. It is lined with tar-and- 
hemp laminated paper, painted white. 
The reflective surface of this paper is 


satisfactory, the creases not being in- 
tolerable, but precautions must be taken 
against voice echo. 

The mathematical design and mechani- 
cal work on the projector were completed 
by Douglas Mabin and myself. We did 
not give serious consideration to any 
other feature until we solved the globe 
problem. 

We have decided that complicated 
solar-system projectors are not warranted 
on small and medium amateur instru- 
ments. In a future redesign, four planet 
projectors will be placed on the star 
globe, two mounted on swivel joints at 
each ecliptic pole and preset for the 
particular night in question. A secondary 
device, separate from the main projector 
and manually operated, will display the 
oscillating motion peculiar to the in- 
ferior planets and the retrograde motion 
of the superior planets. 

A general observation of audiences at- 
tending the first New Zealand plane- 
tarium is that they delight in a picture 
show. Therefore, equal time is given 
to the planetarium demonstration, the 
magic-lantern pictures of planetary fea- 
tures, and an imaginary voyage beyond 
our galaxy in a picture-strip form. 

W. M. SWINBURN 
203 Haven Rd. 
Nelson, New Zealand 





SOUTHEAST CONVENTION 


INE societies and six Moonwatch 
teams from five states were repre- 
sented by the 72 delegates attending the 
annual convention of the Southeast 
Region of the Astronomical League, May 
8-10, at the George Washington Hotel, 





W. M. Swinburn (right center) demonstrates the Nelson Planetarium projector 
to some visitors. Note the local landscape background around the chamber 
horizon. Geoffrey Wood Studios photograph. 





Jacksonville, Florida. The Jacksonville 
Astronomy Club was the host society. 

On the first evening, a capacity audi- 
ence of 1,500 enjoyed a public lecture and 
motion picture, Through the 200-inch 
Telescope, presented by Dr. Ruroy Sibley, 
St. Petersburg. The following morning 
was devoted to technical talks and a dis- 
cussion of satellite-tracking procedures. 

At the afternoon session Dr. Guy C. 
Omer, University of Florida, spoke on 
cosmology, and Mrs. Elizabeth James on 
dating the crucifixion of Jesus by astro- 
nomical means. Banquet speakers were 
Chandler H. Holton, league president, 
who reviewed the region’s growth, and 
Dr. Karel Hujer, University of Chatta- 
nooga, who talked about the measure- 
ment of space. 

On exhibition were telescopes ranging 
from two to eight inches in aperture, 
celestial cameras and photographs, rocket 
and satellite models, and a game board 
for testing astronomical knowledge. The 
weather was favorable throughout the 
meeting, and star parties were held each 
night on the hotel roof. 

The following were elected regional 
officers: John A. Ebel, Gainesville, Fla., 
chairman; H. R. Hudson, Atlanta, Ga., 
vice chairman; Robert L. Paine, Decatur, 
Ga., treasurer; and the undersigned, sec- 
retary. P. O. PARKER 

111 N. 13th St. 
Griffin, Ga. 





SOCIETY LISTING 

The October issue is tentatively sched- 
uled to carry Here and There with 
Amateurs, the compilation of all amateur 
groups that have registered with Sky AND 
TeLescorpe. Any changes in the previous 
listing, beginning on page 325 of the 
April, 1959, issue, should be sent to this 
magazine by August Ist. Clubs that were 
not included there and whose member- 
ship and meetings are open to the pub- 
lic should write for a registration blank. 





NEW JERSEY STAR PARTIES 

The 109 members of the Amateur As- 
tronomers, Inc., of Union County, New 
Jersey, are holding a series of star parties 
at Lake Surprise Circle in Watchung 
Reservation. The group meets at dusk, 
and visitors are welcome. 

Weather permitting, the meetings are 
on July 10th and 29th, August 12th and 
28th, and September 23rd. On July 29th 
(alternate date, the 30th), K. D. Smith 
will be discussion leader on meteors and 
minor planets; August 12th (alternate 
date, the 13th), Dr. Lewis Thomas on 
lunar features; September 23rd (alternate 
date, the 24th), Samuel Mellor on autumn 
skies, 

New officers of the club are: Dr. M. C. 
Reed, president; K. D. Smith, vice-presi- 
dent; F. Horning, recording secretary; 
and A. Paone, treasurer. The correspond- 
ing secretary is J. W. Kenealy, 16 Rolling 
Rd., Middlesex, N. J. 





NORTH-CENTRAL CONVENTION 
HERE were 182 registrants represent- 
ing 20 societies from three states for 

the North-Central regional convention 
of the Astronomical League at Lemont, 
Illinois, May 23rd. The Argonne As- 
tronomy Club was host. 

Before the meeting was convened at 
the Argonne National Laboratory, two 
tours of the plant were held, one group 
visiting the high-energy neutron-produc- 
ing reactor, the other the experimental 
boiling-water reactor that provides half 
of the installation’s power. 

At the morning session, talks were given 
by Richard E. Wends on the construction 
of an astronomical camera with a war- 
surplus lens, B. Doe on making a simple 
high-accuracy satellite timer, and H. Da- 
Boll on conducting mirror making classes. 
After the business meeting, Dr. Ralph C. 
Huffer, Beloit College, spoke on some 
current ideas of stellar evolution. 

Following a junior session, David D. 
Morrison, the junior who was chosen to 
accompany the American expedition to 
the total solar eclipse in the South Pacific 
last October, gave an illustrated account 
of his trip. The convention banquet 
speaker that evening was Dr. G. C. Mc- 
Vittie, University of Illinois Observatory, 
who talked on cosmic distances. 

Regional officers for the coming year 
are David G. Kocher, University of Illi- 


nois -Astronomical Society, chairman; 
Richard R. Fink, Milwaukee Astronomi- 
cal Society, vice-chairman; and the under- 
signed, secretary-treasurer. The 1960 
meeting will be held at Madison, Wis- 
consin. JOSE HERNANDEZ 

529 Mackubin St. 

St. Paul 3, Minn. 





STELLAFANE MEETING 

The 1959 Stellafane convention of ama- 
teur telescope makers will be held atop 
Breezy Hill, Springfield, Vermont, on 
Saturday, August 8th. The program is be- 
ing arranged by the Astronomy Section of 
the Rochester Academy of Sciences. Re- 
quests for information should be ad- 
dressed to George Keene, 76 Westland 
Ave., Rochester 18, N. Y. 

Camping in a nearby pasture will be 
allowed on Friday and Saturday nights. 
Reservations for rooms or motels may be 
made with E. Merryfield, Hartness House, 
Springfield, Vt. 





COLORADO AMATEURS 

TO INSTRUCT GIRL SCOUTS 

The amateur astronomy clubs of Colo- 
rado Springs, Denver, and Pueblo will 
conduct an “Operation Sky-watch” pro- 
gram for the girl scout senior roundup 
at Colorado Springs, July 3-12. The so- 
cieties will set up 24 telescopes for star- 
gazing and satellite tracking. 





IONS... 


imal: S$+T 


VEST 


FROM MAILBAG 





Q. What is a great aurora? 

A. According to News Letter 21 of the 
IGY Auroral Data Center at Cornell Uni- 
versity, it is an auroral display that comes 
south of geomagnetic latitude 50° north 
in the eastern United States, or north of 
50° south in New Zealand. Great auroras 
extend over 3,000 miles east-west and 
about 1,000 miles north-south. Under 
favorable conditions they can be seen by 
observers up to a thousand miles away. 
Each such display is almost always ac- 
companied by a severe magnetic storm. 

Q. How long does it take light to 
reach the earth from Jupiter? 

A. Jupiter can be as near as 367 mil- 
lion miles, and as far as 600 million. 
These distances correspond to light-times 
of 33 and 54 minutes, respectively. 


Q. Which was the first planet dis- 
covered? 

A. Uranus, found by William Herschel 
in 1781. The bright planets, Mercury, 
Venus, Mars, Jupiter, and Saturn, had 
been known since prehistoric times, and 
cannot be said to have been “discovered.” 


Q. How many hours did it take actual- 
ly to pour the 200-inch mirror blank for 
the Hale telescope at Palomar? 

A. Six hours were required to pour 
the 20 tons of molten Pyrex glass needed 
for the disk. 


Q. How is it possible to take an astro- 
nomical photograph of 24 or more hours 
exposure time, as is the case with some 
spectrograms of faint galaxies? 

A. The total bs a is made in in- 
stallments, over several nights. Great care 
must be used in positioning the plate so 
that the individual exposures exactly co- 
incide. | 

Q. What is the |total mass of all the 
asteroids? | 

A. According to one published esti- 
mate, the combined) mass of these objects 
is 2bout 0.0003 that of the earth, or 1/40 
the moon’s mass, but there is much un- 
certainty. W. E. S. 





OCCULTATION OF REGULUS 
BY VENUS THIS MONTH 


(Continued from page 483) 


G. de Vaucouleurs, Harvard Observa- 
tory, has made detailed calculations of the 
expected light changes of the star, finding 
that most of the effect will take place 
within an interval of two to five seconds, 
both at disappearance and at reappear- 
ance. Hence, he points out, an experi- 
enced visual observer should be able to 
note within about one second the moment 
at which the star has faded to half bright- 
ness. Determinations of this sort by ama- 
teurs with telescopes of more than about 
6-inch aperture would be of scientific 
value, provided their watches or other 
timekeepers are checked against radio 
time signals. 
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AT LAST! 


The Book Every Amateur 
Has Been Seeking 


“HOW TO USE YOUR 
TELESCOPE” 





~ 4 4 use 


kee YouscOPE 








astronomical tele 
beginner and full 


introduction to 
ideal for the 


A down-to-earth 
scopes and the stars 


of useful information for any amateur. In clear, simple 
language, profusely illustrated, nontechnical. You'll 
refer to this booklet often and will rate it a ‘‘must. 


sky show, diagrams, selected sky 
objects, and the like It tells you things you should 
know about astronomical telescopes selecting your 
telescope, power, light gathering field of view, tele 
scope performance what to expect, how to use your 
what eyepiece is best, equatorial mounts 

adjustments, Barlow 


Features moon map, 


tele scope, 


how to use, collimation and 

lenses (power boosters). Learn about observing the 
planets, comparing the planets, observing the sun, 
finding sky objects, astronomical photography with 
your telescope, splitting double stars, Dawes’ limit, 


sky sweeping 


a eee 


telescope arithmetic 


Stock #9055-Y only 60c ppd. 


.32 pages, 8/2” 


“TIME IN ASTRONOMY” BOOKLET 


By Sam Brown. All about various kinds of time, 
contains sidereal timetable. How to use single- and 
double-index setting circles, how to adjust an equa 
torial mount, list of sky objects. Also includes 7” 
paper setting circles and stripes suitable for cutting 
out and mounting on plywood, Wonderfully illustrated. 
OE 5 ccccvadecseaan ss ves serene 60c ppd. 
OTHER USEFUL BOOKLETS 

“OBSERVING THE SUN” 
EEA eT ee Tere TTT. 15c ppd. 
“TELESCOPE FINDERS” 

i Lh sceech eek ous sendees .15c¢ ppd. 


ASTRO COMPASS and STAR FINDER 
Gov't. Cost $75 — Price $14.95 ppd. 


Determines positions of stars quickly. 
Shows various celestial co-ordinates. 
An extremely useful star finder which 


can be rotated through 60° angles 
ilong calibrated degree scale. Has 
single eye lens with viewing stop, 


two spirit levels for aligning, tangent 
screw with scale for five precision 
readings, azimuth scale graduated in 
two-degree intervals, adjustable tilt- 
ing azimuth scale for angle reference 


of stars on distant objects. War 
surplus. Gov't. cost $75. Instruc- 
tions, carrying case included. 
i I es dao skavesscoese Only $14.95 ppd. 
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NEW BINOCULAR-TO-CAMERA HOLDER 
For Exciting Telephoto Shots 


Bring distant objects 
a times nearer with a 35-mm 
. camera, 7x 50 binocular, 
and our NEW BINOCU 


LAR-TO-CAMERA HOLD 
ER. Ideal for photograph 





ing the coming October 
eclipse of the sun, star 
clusters, the moon, as well 
is cloud formations, wild life, vistas. Camera and 
‘gece attach easily. Use any binocular or monocu- 


color or 
bright 


movie. Take 
crinkle and 


any camera, still or 
black and-white. Attractive gray 


chrome finish, 10” long. Full directions for making 
telephotos included 
Pe NET ss ss. cninee ese ebaseuce een $11.50 ppd. 


DE LUXE FINDER re 


Here is a de luxe finder 
that is very impressive. The 
telescope part is our regu- 
lar 5.5-power Moonwatch 
satellite scope with cross- 
hairs idded The excep 
tionally large 12° field plus 
its excellent light-gathering 





power make this an excellent finder telescope. In 
addition, you can always take it off for satellite view 
ing. Twin-ring finder mount is included and makes 


it easy to center the scope. Can be mounted on tubes 
of various sizes 
en er $32.50 ppd. 


TELESCOPE ROLL-FILM CAMERA 


This model uses rolls of 
#127 film. Picture area 
will be a circle 1-9/16” 


in diameter 

The advantage of this 
model is the ease of using 
roll film. With each camera 
you get a piece of ground 





gf 





hea 


glass. Before loading film 
in the camera, you focus 
the telescope Then lock it in this position. For 
positions other than infinity, you can scribe a mark 
on your tube 
PR EN ws cosedincodceseusencsuccsoonsonens $29.50 ppd. 
Stock #70,166-Y......Plate camera........ $39.50 ppd. 


AERIAL CAMERA LENS 
£/2.5 with 7” Focal Length 


An excellent lens can be adapted 





for use on 35-mm. and Speed 
Graphic cameras as a_ telephoto 
lens Three of the first four pic 


tures of Sputnik III were taken by 
a student with a homemade camera using one of these 


lenses. Adjustable diaphragm, f/16 to £/2.5. Gov't. 
cost over $400. War surplus. 
TE IPI, oo hs. vnc ccaewee vees ewwen $39.95 ppd. 


Mounted Ramsden mpapioms 
Standard 1144” Diameter 


Our economy model, standard 
size (14,” O.D.) eyepiece. We 
mounted two excellent quality 
plano-convex lenses in black 
anodized aluminum barrels in 
stead of chrome-plated brass to 
save you money. The clear image 
you get with these will surprise 
you. Directions for using short focal gen eyepieces 
are included with 7 ” models. 


both the 4” and 14 
Stock #£30,204-Y....%4” focal length....$4.75 ppd. 
Stock #30,203-Y....V/ 


“ focal length....$4.50 ppd. 





ASTRONOMICAL TELESCOPE MIRRORS 


Polished, Aluminized, and Over-coated 
SPHERICAL MIRRORS 


No. Diam. F.L. Thickness Price 
30,219-Y 3° 18” ¥e"" $5.95 ppd. 
50,082-Y 3” 30” Ye" 7.65 ppd 
50,051-Y 414" 45” a" 15.00 ppd 
70,168-Y 6" 72" (Pyrex) ie 30.00 ppd 
PARABOLIC MIRRORS (Pyrex) 

No. Diam. FL. Thickness Price 
5002-Y 6" = =—48" = 9.50 ppd. 
85,069-Y 8" = 64"" 13" 89.00 f.0.b.* 
85,070-Y 10” 80% 134° i 179.00 f.0.b.* 
85,071-Y 122’ 100” 2Ve 275.00 f.0.b.* 


*f.o.b. Barrington, N. J. 


EDMUND SCIENTIFIC CO 


REPLICA GRATING 


Low, Low Cost 
Take Unusual Color Photos at Night! 
It's here after decades of ef 
fort! Replica grating on film 

at very low price. Breaks up 
white light into full spectrum 
colors. An exciting display. 13, 
100 lines per inch. Spectrographs 
have been used to answer more 
questions about the structure of 
the material world and the uni 
verse than any other single device. Use it for making 
spectroscopes, for experiments, as a fascinating novel 
ty. First time available in such a large size sO 
cheaply. Comes in clear plastic protector. 


Stock #50,202-Y....Includes 2 pieces, 8’ x 5/2” 





REPLICA 
GRATING 
13,400LINES 





1 transmission er 1 reflection type... .$2.00 ppd. 
Stock 250,180-Y. piece, transmission type, 8 in. 
T,X. SPAR see inet At A ae $5.95 ppd. 
—,  seaeath piece, reflection type, 8 in. x 
Ce ee rere et een ay Comoe ee. $10.95 ppd. 


DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 


PRIMARY 


Focus 


EYEPIECE 





WHAT IS A BARLOW? A Barlow 
lens used to increase the power of 
out resorting to short focal length eyepieces, and 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed with 


lens is a negative 
a telescope with 


the eyepiece in the usual manner. Thus, a Barlow 
may be mounted in the same tube that holds the 
eyepiece, making it very easy to achieve the extra 


power. The new power of the telescope is not, as 
you might suppose, due to the extra focal length 
given the objective by the difference between P and 
Q. It is defined as the original power of the tele 
scope times the quotient of P divided into Q. 





Beautiful chrome mount. We now have our Barlow 
lens mounted in chrome-plated brass tubing with 
special spacer rings that enable you easily to vary 
the power by sliding split rings out one end and 
placing them in other end. Comes to you ready to 
use. Just slide our mounted lens into your 1144” I.D. 
tubing, then slide your 114” O.D. eyepieces into our 
chrome-plated tubing. Two pieces provided, one for 
regular focal length eyepieces and one for short focal 
length ones. 


Stock 330,200-Y Mounted Barlow lens...... $8.00 ppd. 


UNMOUNTED 3X BARLOW LENS 


These lenses are made for telescopes that have smaller 
diameter eyepieces than the standard 114” size. Mount 
one between the eyepiece and objective, and triple 
included. Single-element 


your power. Instructions 

lens, focal length —1-5/16”, unmounted. 

Stock #30,185-Y... .0.932” diam........... $3.50 ppd. 
Stock #£30,328-Y....0.912" diam........... $2.50 ppd. 


“MAKE-YOUR-OWN” 414” MIRROR KIT 
used in our telescopes, 
lenses for eyepieces, and 


The same fine mirror as 
polished and aluminized, 
diagonal. No metal parts. 


ES csc np aeenseceenewecnes $16.25 ppd. 


WAR-SURPLUS 
TELESCOPE 
EYEPIECE 


Mounted Kellner Eyepiece, Type 
3. Two achromats, focal length 
28 mm., eye relief 22 mm. 
extension added, O.D. i Aga 
standard for most types of tele. 
scopes. Gov't. cost $26.50. 


Stock #5223-Y......$7.95 ppd. 














SALE! TERRIFIC WAR-SURPLUS BARGAINS! 


ee 


AERIAL CAMERA LENSES 


Big variety . . ut a fraction of 
Gov't. cost! £/6, 24” f.1., with 
iphragm and lens cone. Used. 


Veight 25 lbs 
Stock #85,059-Y . .$39.50 f.o.b. Utah 
I Weight 


Same as above, but new. 
»5 Ibs. 

Stock 85,060-Y . $59.50 f.o.b. Utah 
{/8. 40” f.1., no mount or shutter. Weight 61, lbs 
eek TN 5s oe ncos eocdek su tnsoncets $49.50 ppd. 
f/5.6, 2 . telephoto with shutter and diaphragm. 
Weight 614 Ibs. 

Stock 270,1GF+¥........% 
£/4.5, 634” f.1., with shutter and diaphragm. 
1 Ib., 6 ozs. 


$65.00 ppd. 
Weight 


Ce ee 4) er ee eo $24.50 ppd. 
These lenses are being successfully used for wide 
aperture Moonwatch telescopes to see the small and 


fainter satellites. For eyepiece use our GIANT ERFLI 


8” SETTING-CIRCLE SET 


Two 8”-diam. dials accu 
rately printed on 1/16”- 
thick black plastic, rigid 
and unbreakable. White 
figures on black _ back- 
ground. Alternate black 


ind-white blocks designate 
divisions, allow easier read 
ing less eyestrain 
Declination circle has 360 
and reads from 0 to 90 t 





center. 
intervals, 


pivot hole in 
divided into 1° 
0 to 90 to 0. Right-ascension circle has 24-hour sc: ale 
divided into 5-minute blocks with two different scales 


1 the same side. One reads from 0 to 6 to 0 to 6 
to 0 hours and the other 0 to 24 hours consecutively 
Instruction sheet included. 


Stock 50,133-Y....Complete set........... $3.00 ppd. 
Stock 260,078-Y....360° declination circle only 
$1.60 ppd. 
Stock #60,079-Y. .. .24-hour right-ascension circle only 
$1.60 ppd. 


534” SETTING-CIRCLE SET 


”-diam. dials. 


Same as described above but with 5 
Stock #50,190-Y....Complete set........... $2.50 ppd. 
Stock #60,080-Y... .360° declination circle only 
$1.35 ppd. 
Stock #60,081-Y... .24-hour right-ascension circle only 
$1.35 ppd. 


EQUATORIAL MOUNT and TRIPOD 
with CLOCK DRIVE 


Heavy-duty 
110-volt, 


mount. Drive operates 
60-cycle, a.c. house 
Follows motion of stars 


on 
ie ri current. 
to , smoothly. 32” tripod legs in 
A 23 ’ *e cluded. 
@ Stock 285,081-Y..... $76.50 f.0.b. 
b % Barrington, N. J. 
ae | %, 


Same mount as above, without 
~ clock drive, for 8” or smaller re- 
flectors and for 4” or smaller refractors. 
Stock #85,023-Y..... New Low Price..... $39.50 f.o.b. 
Barrington, N. 
] 


MOTORIZED CLOCK DRIVE (by itself) easily attached to 
your own mount. Instructions included. 


Sach POONA koe ence oso u ote $36.95 ppd. 


Rack & Pinion Eyepiece Mounts 


Real rack-and-pinion focusing 
with variable tension adjust- 
ment; tube accommodates stand- 
ard 114” eyepieces and acces- 
sory equipment; lightweight 
aluminum body casting (not 
cast iron); per tube and 
rack of chrome-plated brass; 
body finished in hick wrinkle 
paint. No. 50,077-Y is for re- 
flecting telescopes, has focus 
travel of over 2”, and is made 
to fit any diameter or type tub- 
ing by attaching through small 
holes in the base. Nos. 
50,103-Y and 50,108-Y are for 
refractors and at focus travel 
of over 4”. Will fit our 27%” 
I.D. and our ae I.D. alumi- 
num tubes respectively. 





For Reflectors 


Stock #50,077-Y (less diagonal holder) $8.50 ppd. 
Stock +60,049-Y (diagonal holder only) 1.00 ppd. 
For Refractors 

Stock +50,103-Y (for 27%’ 1.D. tubing) 12.95 ppd. 
Stock +50,108-Y (for 37” 1.D. tubing) 13.95 ppd. 


ORDER BY STOCK NUMBER 


BARRINGTON 





3-inch 
Astronomical 
Reflector 


60 to 160 Power 
An Unusual Buy! 





to use! See Saturn's rings, the 
the moon, star clusters, 


Assembled ready 
planet Mars, huge craters on 
moons of Jupiter, double stars, nebulae, and galaxies! 
Equatorial-type mounting with locks on both axes. 
Aluminized and over-coated 3”-diameter f/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
a 60X eyepiece and a mounted Barlow lens, giving you 
60 to 160 power. A finder telescope, always so essen- 
tial, included. Sturdy, hardwood, portable tripod. 
Free with scope: Valuable STAR CHART 
and 272-page ASTRONOMY BOOK. 


Stock $85,050-Y..........cccccccsssssesesssseeeeee $29.95 ppd. 


8-POWER ELBOW aeons 


War Surplus — Amazing Buy! 
$200 Gov't. Cost—Only $13.50 


Big 2” objective, focusing 
eyepiece 28-mm. focal length, 
Amici erecting system, turret- 
mounted filters of clear, red, 
imber, and neutral, reticle il- 
lumination. Sparkling, clear, 
bright image 6° field (325 
ft. at 1,000 yards) Focus * i 
adjusts 15 ft. to infinity. Eyepiece alone, 
focal length, is worth more than $12.50. 


eo) Ree eer pre oe $13.50 ppd. 


28-mm. 


GIANT MAGNETS! TERRIFIC BARGAINS! 


War surplus — Alnico V | =e 
type. i sae shape. Tre- 
mendous lifti ng power. 5 |b. 





size. Its dimensions: A—j} 

31,4”; B ae, © 

{-3/16”; D “1y, * £ 

14,” F 25%". Strength 

is about 2,000 gauss. Will 

lift over 125 Ibs. 

Sm err ner ry cr 

15% lb. size magnet sroximately 5,000-6,000- 
gauss rating. Ww ill lift over 250 Ibs. 

Sibel SEODGHION og oi ict bce wewas ee $22.50 f.o.b. 


Shipping wt. 22 Ibs. Barrington, N. J. 


STANDARD 114” EYEPIECE HOLDER 


is an economical plastic slide- 
ocus eyepiece holder for 114,” O.D. 
eyepieces. Unit includes 3”-long 
chrome-plated tube into which your 
eyepiece fits for focusing. Diagonal 
holder in illustration is extra and 
is not included. 


Stock 760,067-Y......... $2.50 ppd. 





STAR DIAGONAL 
viewing of 
near the zenith 
overhead with re- 
telescopes using 
standard size (1144” O.D.) 
eyepieces, or you can make 
an adapter for substandard 
refractors. Contains an excel- 
lent high-quality aluminized 
right-angle prism. The tubes 
are satin chrome-plated brass. 


PRISM 


For comfortable 


the stars 
or high 
fracting 





Body is black wrinkle cast 

aly iminum. Optical pas of 

the system is about 314”. 

Steele Te FQ ORF asses sscsecessvcnssacastcedcess $12.00 ppd. 


UNMOUNTED HERSCHEL WEDGE 
Set Se cs occa vadaceteesecss $3.50 ppd. 


MOUNTED HERSCHEL WEDGE 
Re eT Rn eee ee rye $5.50 ppd. 


. SEND CHECK OR MONEY ORDER 





Sale! GIANT ERFLE EYEPIECE 


Here is an exciting bargain. 
We have obtained a large lot of 
these eyepieces reasonably so 
down goes the price to $9.95 for 
a real sale. Lens system con- 
tains 3 coated achromats over 2” 
in diameter. Gov't. cost over 





$100.00. Brand new, weight 2 
pounds. The value will double 
when this lot is all sold, and 
triple and quadruple as years 
pass. If we didn’t need to 
reduce our inventory, we'd be 


Their wide ap 


tempted to hold onto these eyepieces. 
parent field is 65°. The focal length is 14 Lenses 
are in a metal cell with spiral threads; focusing 
adapter with 32 threads per inch is included; diameter 
is 2-11/16”. If you don’t order now and you miss 
out on a hundred-dollar eyepiece for only $9.95, you 
can’t say that we didn’t try to impress you with its 
value. You can make some super-duper finders with 
these eyepieces. They are also ideal for rich-field 
telescopes, which are becoming more popular daily, 
particularly in the Sputnik age. Everyone with a large 
reflecting telescope should have one of these. 


Stele FESO IOV oscssccectsscsncves Sale Price $9.95 ppd. 


INFRARED NAVY 
SNOOPERSCOPE 
WAR SURPLUS! 


Gov't. Cost $900 — 
Only $39.50 





Converts infrared to visible light. 
See in total darkness. Use in lab, 


factory, classroom, etc., or dismantle for fine optical 
parts or power source. "Completely portable. Operates 
on two flashlight batteries. Size 1114”x 8”. Weight 
with hard-rubber carrying case 12 Ibs. Image not as 
sharp as our $150 Sniperscope also no infrared 
light source is furnished (see below). 

SUGAR FEO NO oid oicecccece texcasereees $39.50 f.o.b. 


Barrington, N. J. 
INFRARED LIGHT SOURCE AVAILABLE 
You will need a 6-volt transformer or 6-volt auto 
battery to operate this unit. 


Steel HOG OUR s,s cs -2 <2 0522 esn ee $10.00 ppd. 


6X FINDER TELESCOPE 








i hat iba 


Has crosshairs for exact locating. 
sliding objective mount in and out. Base fits any 
diameter tube — an important advantage. Has 3 
centering screws for aligning with main telescope. 20- 
mm.-diameter objective. Weighs less than 14 pound. 


a |, | | nae aE $8.00 ppd. 


You focus by 





BE SURE TO GET 


FREE CATALOG “Y” 
100 Pages! Over 1000 Bargains! 


Fantastic variety — never before 
have so many lenses, prisms, 
optical instruments, and compo- 
nents been offered from one 
source. Positively the greatest 
assembly of bargains in all 
America. Imported! War Sur- 
plus! Hundreds of other hard- 
to-get optical items. Write for 
Free Catalog “’Y.”’ 


optics jin | 

















SATISFACTION GUARANTEED! 


JERSEY 
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A word from Ward... 





WHY WORRY ABOUT 
GOOD WILL? 





9 remember seeing a classified ad in the 
Businesses-for-Sale column that went some- 
thing like this: “Hamburger Stand for Sale. 
Inventory: $250.00. Fixtures: $500.00. Good 
will: $50,000.00.” 


9 don’t know whether that ad sold the 
hamburger stand or not. But | do give 
the owner credit for one thing: He cer- 
tainly knew that his most important asset 
was the good will of his customers. 


G4 will is an intangible but powerful 
thing. No business can get along without 
it — and few will ever fail with it. 


Boo WILL IS THE COMPLIMENT A 
CUSTOMER PAYS YOU — WHEN HE SE- 
LECTS YOUR STORE TO DO HIS SHOPPING 
IN. 


GB 24 will is a feeling of assurance on 
the part of the buyer, and a sense of 
responsibility on the part of the seller. 


F sac will is something of a magician. 
It helps turn money into a product and, 
if the customer isn’t 100% satisfied, it 
converts that product back to money. 
Good will is a lubricant, a type of trust, 
a matter of faith. It’s the whole Golden 
Rule boiled down to two one-syllable 
words. 


<< at trusty old Adirondack Radio 
Supply, we’ve 7,200 square feet chock-full 
of tubes, parts, batteries, test equipment, 
antennas. We have many thousands of 
dollars worth of TV, radio, hi fi, optical 
and tt quip t. We also have a 
couple hundred pairs of those Zuiho bin- 
oculars, all types and sizes, including the 
ever-popular 7x35 wide-angle. In addi- 
tion, there are some real good buys in 
used telescopes. See us before you buy 
that new telescope, too. Remember, we 
trade amateur radio gear for telescopes 
and vice versa. And since 1936 we have 
never for a minute forgotten that OUR 
MOST IMPORTANT INVENTORY is your 
good will. We hope we never will. 


Un. df Rake, 


Before you buy or trade, wire, write, 
call or drop in to see WARD, W2FEU 
ADIRONDACK RADIO SUPPLY 


185-191 W. Main St., Amsterdam, N. Y. 
Phone: Victor 2-8350 Ward J. Hinkle, Owner 
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OBSERVER’S PAGE 


Universal time (UT) is used unless otherwise noted. 


LUNAR AND PLANETARY PHOTOGRAPHY WITH A 121/4,-INCH REFLECTOR 


I IS POSSIBLE to do really first-class 

photography of the moon and planets 
with medium-sized instruments, as the 
pictures here and on the front cover dem- 
onstrate. They were all taken with my 
12-inch Newtonian reflector, using eye- 
piece projection. A great advantage of 
the reflector in astrophotography is that 
it does not need to be refocused for each 
different color filter. 

The camera is simply a light-tight box 
with a shutter near the eyepiece and a 
plateholder at the other end. It was de- 
signed with the help of Elmer Cox. The 
telescope is {/7.6, and with a 28-mm. eye- 
piece gives an effective focal length of 
about 65 feet; this is increased to 109 
feet when a 16.8-mm. ocular is used to 
project the image. 

Although the characteristics of Kodak 
Tri-X and Royal Pan films are very simi- 
lar, I have had the best luck with the 
latter. Royal Pan has a more uniform 
sensitivity throughout the spectrum and 
appears to give better contrast and reso- 
lution. It is especially good when de- 


veloped in DK-60a. In addition, this film 
is fairly inexpensive, quite fast, and suf- 
ficiently fine-grained. A good trick for 
the planets is to squeeze as many images 
as possible on a sheet of film and vary the 
exposures slightly, so there is a_ better 
chance of securing at least one good pic- 
ture. I have seen some amateurs shoot 
only one image per sheet of film — this 
can be rather expensive! 

While exposure times for the moon and 
planets can be determined from formulas, 
these involve quantities that often have to 
be guessed at anyway, and I find the 
“guess-and-press” technique works rather 
well. Good exposures are half a second 
on the moon, one second for Jupiter and 
Mars (the latter with Wratten filter No. 
25), and three to five seconds for Saturn. 
I seldom use filters, however, except for 
special work. 

My interest in astronomy is of long 
standing, and the 12}-inch is the latest 
of a series of instruments which began 
with a 1}-inch. The Newtonian weighs 
over 2,000 pounds and took six months to 


Ae, 





The central portion of the moon, photographed on January 17, 1959, at 5:25 

UT, by Jack Eastman with his 12}-inch reflector at £/65. The sun’s colongitude 

was 2°.8. Just below center, Albategnius has a sharp central peak casting a 

triangular shadow. At bottom center is Hipparchus, a very large crater with 

low, ruined walls. Along the terminator is Ptolemaeus, mostly in shadow, sun- 

light grazing its floor and just touching its eastern rim. This crater lies just to 
the right of the other two and is 93 miles in diameter. 








The beautifully banded markings of Jupiter are well shown on these four- 

time enlargements of a negative made May 21, 1958, at 4:30 UT. All are one- 

second exposures. The 12}-inch reflector was used with a 145x eyepiece, the 
effective focal ratio being £/109. Seeing was good, 8 on a scale of 0 to 10. 


build, costing $200. It has an electric clock 
drive and, for guiding, a 4-inch £/22 re 
flector. 

Besides doing astrophotography, I keep 
a daily record of sunspots with a 24-inch 
telescope. I am a member of the Los 


Angeles Astronomical Society, the Associ- 
ation of Lunar and Planetary Observers, 


and the local Moonwatch team. 


JACK EASTMAN 
747 26th St. 
Manhattan Beach, Calif. 





With the same instrumental soeny as for the Jupiter series above, Mr. Eastman 
photographed Saturn on May 25, 1958, at 9:30 UT. The four-second exposures, 
enlarged five times, show the effects of variations in the seeing. 





J VMS W\ 


SINCE 1933 


DAWA 1 oo 9 
PA NOI mirrors, Ine, 
VV 








Reg. U.S. Pat. Off. 

Let uS give you the same hard aluminum 
coating that we are a ng to the Cave 
Astrola mirrors. I glass is properly 
polished. our coating 4 minimum of 
90% reflection. Wil l 
Check or money order 







qi | 
age and insurance (Calif. res. add 4% 


tax), will guarantee 8 hours — service 
No C.O.D.’s please. Prices f.0.b. L.A 

6-inch..... $6.50 10-inch $11.25 
Sees $8.50 12-inch... . .$16.00 


PANCRO MIRRORS, INC. 


Research and Production Laboratories 
2958 Los Feliz Blvd., Los Angeles 39, Calif. 











HELPFUL HINTS 
TO OBSERVERS! 


The free literature offered in the Frank Good- 
win ad below includes the following subjects: 
telescope observational techniques and methods; 
cutting down sunlight externally in viewing the 
sun; cleaning mirrors; sealing objectives against 
interelement air-space dewing; how to approxi- 
mate off-axis performance with your reflector 
by a simple black-paper mask on mirror, occult- 
ing diffraction of diagonal and struts. (Also 
how the Goodwin Resolving Power lens is posi- 
tively guaranteed to make any good telescope 
perform like a larger one, for reasons stated in 
the ad below.) 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, Ill. 














NEW THRILLS 
FROM YOUR TELESCOPE! 


Sharper images, wider field, more 
light at higher powers! A startling 
statement positively proven in 16- 
page telescopic educational matter, 
plus many helpful hints, sent free 
on receipt of self-addressed long 
envelope with 12c return postage. 
First, the Goodwin Resolving Power 
lens placed in front of eyepiece gives 
three times the magnification on each 
by increasing the effective primary 
focal length up to three times, yet ex- 
tends eyepiece out no more than two 
inches from normal. This alone sharp- 
ens definition. 

Next, by achieving your highest pow- 
ers on more comfortable low-power eye- 
pieces, you lessen image deteriorations 
due to short-focus acute bending of the 
convergent beam, since all usual eye- 
pieces are f/1 or less. Again sharper 
images from this highest precision lens. 
Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 
The Resolving Power lens is achro- 
matic, coated, gives flat field sharp | 
to the edge. Here is astonishment! 
Price $23.50 in 4” long adapter 
tube fitting standard 144” eyepiece 
holders ONLY. (Also adaptable to 
Unitrons; state if Unitron.) Money 
back if not positively thrilled after 
two weeks trial! Used and praised 
by legions! 

No COD’s—Colleges and Observa- 

tories may send purchase order. 


FRANK GOODWIN 


345 Belden Ave., Chicago 14, Ill. 
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Celestial-Terrestrial Globe 


No. 736-ST-12. Device consists of an out- 
side celestial globe in which is mounted 
a brightly colored terrestrial globe. Star 
globe has names of stars and constella- 
tions, and contains a unique sun pointer. 
Terrestrial globe has names of countries 
and oceans, and is mounted on a rotating 
axis. Device may be used to demonstrate 
many earth-sky-sun relationships and to 
simplify basic concepts in astronomy and 
geography. 12” Celestial Globe with 6” 
Terrestrial Globe mounted in cradle base. 


$49.50 
Write for complete catalogue. 
SCIENCE ASSOCIATES 


Instruments/W eather . Astronomy/Teaching Aids 


194 Nassau St., P. O. Box 216, Princeton, N. J. 
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SOLAR HALO OBSERVED IN NORTHEAST 


A’ unusually brilliant solar halo at- 
tracted widespread attention in the 
northeastern states for several hours on 
May 26, 1959. It was noteworthy for the 
vividness of its coloring, the inner edge 
of the ring being seen as a bright orange 
red. 

Because the radius of such a halo is 
22 degrees, photography of the complete 
ring was best with a wide-field lens, as 
was used for this picture by Robert E. 


phenomenon were partly obscured by 
lower clouds, thereby impairing the uni- 
formity of the ring. 

At Eastchester, New York, James EF. 
Striker made two detailed color drawings 
of the spectacle. 

Solar halos of 22-degree radius are 
caused by refraction of light in prismatic 
ice crystals of cirrus clouds. ‘Though sel- 
dom this bright, as many as 200 halos a 
year have been recorded by single ob- 





Cox. When it was taken, however, the 
high-level cirrus clouds producing the 


The solar halo of May 
26th, photographed at 
11:47 a.m. EST by Rob- 
ert E. Cox, Cambridge, 
Massachusetts. The sun 
is hidden behind the 
top of the pole. This is 
a 1/400-second exposure 
at £{/32 on Royal Pan 
film, with a Schneider 
Xenar lens of 3-inch 
focus, on a 4-by-5-inch 
Speed Graphic camera. 


favorable localities. 




















For the Private 


Observatory... 


TINSLEY LABORATORIES has installed, at Ames 
Observatory in Texas, this astronomical telescope 
with a special attachment to track future, distant sat- 
ellites. The combination Newtonian-Cassegrainian 
reflector, designed and manufactured by Tinsley, 
has a 12-inch aperture and weighs about 1,000 
pounds. Seven motors are incorporated into the 
telescope; a combination of three motors gives any 
rate from star speed to satellite speed. The entire 
mechanism is mounted on a hydraulic lift, to raise 
or lower it for easy observing. 


Tinsley Laboratories is pleased to assist both the 
private and professional astronomer by designing 
and producing optical instruments for every need 


insley 





I 


2530 Grove St., Berkeley 4, Calif. 





servers who keep a systematic watch in 








TRECKERSCOPE 
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NOW!...ALL MODELS WITH 1/20, WAVE 


Now, as in the past, TRECKERSCOPE’s high quality 

is the STANDARD OF COMPARISON! The first 
commercial American telescope to provide for amateurs 
1/10th-wave optics again sets a new standard by offering 
to the purchaser optical systems with a correction of 
1/20th-wave tolerance at regular prices. These tolerances 
in perfection, coupled with competitive prices, make 
available to the purchaser instrument quality formerly 
found only in high-priced special telescopes! Avoid 

later disappointments by buying TRECKERSCOPE now! 


TRECKERSCOPE gives you BOTH beauty of design AND utmost perfection in con- 
struction and optical systems. Optional systems of f/7.5 or f/6 are available in the 
8”, 10, and 1212" models, and f/8 or f/5 in 6’ models. All mounts are 
constructed so that the weight is carried at the lowest point possible, and, with 
fiberglass tubes, the weight on the saddle is reduced to an absolute minimum, 
thereby insuring a vibration factor of virtually zero. Columns of all models up to 
10’ are 6’ in diameter, while the 121/2’° models are 85¢’’ diameter. Rigidity 
is further increased by the use of 1'¥2’’ SOLID-STEEL SHAFTING in the 6” and 8” 
mounts, and 134’ SOLID-STEEL SHAFTING in 10” and 1212’ models. Axle housings 
are our own design, massive special aluminum castings, aircraft type, cast in pre- 
cise 90° configuration for utmost precision in tracking, and built to last a life- 
time. Heads are fully adjustable for latitude. All TRECKERSCOPES are adaptable 
for fully portable use, or for permanent installation. The instruments may be 
completely disassembled, or assembled, in three minutes, and due to their rela- 
tively small individual components, may be easily carried in the family car to the 
viewing site when desired. Weights of the various models are approximately: 6°, 
75 \|bs.; 8”, 85 Ibs.; 10, 115 Ibs.; 121/2’’, 145 Ibs. (Shipped in sturdy wooden 
cases to insure perfect condition upon delivery to you.) 

TRECKERSCOPE optical systems, NOW 1/20th wave, provide very fine viewing 
at any observing time, and on nights of best seeing give the ability of detecting 
minute lunar and planetary detail formerly only observable in telescopes of much 
higher price. Our own Coast Instrument mirrors, in all TRECKERSCOPES, are figured 
by one of the finest opticians in the world, and we invite any comparative test 
that is desired to prove that TRECKERSCOPE optics are, beyond shadow of doubt, 
of incomparably precise quality. Your selection of oculars, from our large stock, 
allows you to have exactly what you desire in the power range, by means of any 
three of our standard, orthoscopic ORTHO-STAR eyepieces, available in 6.6-mm., 
10-mm., 16-mm., 20-mm., and 26.6-mm. focal lengths, or two of these superb 
oculars and the famous GOODWIN RESOLVING POWER (Barlow-type) LENS, which 
provides a wide variety of powers. All telescopes are star-tested before leaving 
our plant and are guaranteed to resolve to Dawes’ limit. While most viewing will 
be done at relatively low powers, TRECKERSCOPES allow unbelievably high maxi- 
mum power ranges, due to their 1/20-wave primaries, in excess of 500x in the 6”, 
650x in the 8’’, 800x in the 10’, and 1,000x in the 121/2’‘, when viewing conditions 
are excellent. 

Clock-driven assemblies on the TRECKERSCOPES are not only fine to behold, but 
they are built to last for a lifetime! The main-drive gear is 6’ in diameter, 9/16” 
thick, of solid brass, precisely machined, and matched with a precision-ground 
worm gear and brass worm-drive gear. The latter is /g’’ thick and 3’ in diameter, 
driving through a 5"-diameter hard-steel shaft, meshing with brass motor and 





TRECKERSCOPES (from left to right) — 12/2 DELUXE, 10’ DELUXE, 8” DELUXE, 


6” DELUXE, and 10” CASSEGRAIN “SKY-GIANT” 





SHOWN ABOVE IS THE 8” DELUXE TRECKERSCOPE 


flex-line gears. The entire unit is spring-loaded for the ultimate in smooth, pre- 
cision tracking. Transmission of power to the polar axis is accomplished through 
a disk-type clutch, instantly overridden by hand pressure when desired. Flex-line 
control, TRECKERSCOPE’s exclusive development, is included with all clock drives 
for manual operation. 

Clock drive, setting circles accurate to 0.001 inch, fully rotating tube 
saddle assemblies, together with special contoured legs with casters for 
ease in moving the telescope from storage to viewing position (casters are 
snapped out when viewing), are all included in the deluxe TRECKERSCOPE 
models. Standard and deluxe models are otherwise identical as to mount 
and optical systems, and all deluxe accessories may be added to standard 
models whenever desired. 

All mirrors are 100% aluminized and quartz over-coated, to government 
specifications, and, with reasonable care, these coatings can be expected 
to last more than 10 years before recoating is needed. 


STANDARD DELUXE 

ee cdddevodsawcgus wanes  caacd ides cneunnaces el $ 525.00 
RRR Re ORK oe aMRS cad reuse Wc cchiteecexctocscs sae 599.50 
Deb ceedanatchuasivane des Gi ivccangackidhaeganns 875.00 
MR Saab ce edie see 6re.s ts WOES tb.09 Ke ecsaqeevsextens 1,195.00 


All prices f.o.b. our plant and subject to change without notice. Nominal 
crating charges apply to certain shipments. California residents add 4% 
sales tax. Extended payment plan available, up to 2 years to pay. Trade- 
ins accepted. 





SEND FOR OUR NEW 68-PAGE CATALOG showing many of the other 
telescope items manufactured or distributed by COAST INSTRUMENT. It 
includes our treatise, ‘‘WHAT YOU SHOULD KNOW, LOOK FOR, AND 
DEMAND, BEFORE BUYING ANY TELESCOPE,’”’ an impartial, informative 
article that will give you information you've probably been looking for 
to help make up your mind as to just what telescope you should buy! 











All prices, unless otherwise indicated, are at our warehouse in Long Beach, California, from where shipping charges will be added, and are subject to change without notice. 
Nominal crating charge added for all telescopes and mounts. California residents: Add 4% sales tax to all prices. NOW APPOINTING DEALERSHIPS . . . INQUIRIES INVITED. 


TRECKERSCOPES ARE CUSTOM MADE IN AMERICA BY PROFESSIONAL OPTICIANS AND ENGINEERS. 


COAST INSTRUMENT, INC. 


“IN OPTICS SINCE 1933" 


4811 Long Beach Blvd., Long Beach 5, Calif. 


Phone: GArfield 2-3411 or NEvada 6-7683 
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Goto’s revolutionary medium-size planetarium displayed at 


the 1959 Tokyo International Trade Fair. 





Established in 1926, Japan’s 
oldest and largest firm specializ- 
ing in astronomical telescopes. 


(GEO) 


GOTO’S 





MEDIUM-SIZE 





Goto Optical Mfg. Co., Japan's foremost maker 
of astronomical telescopes, is nearing completion 
of its revolutionary medium-size planetarium. 


FEATURES : 

1. Projects the entire celestial sphere and <an 
show the sky above any point in the world. 
Therefore, the starry sky above various points 
south of the equator, particularly the Antarctic, 
can also be projected to the very last detail. 

2. Projection of the annual motions of the moon, 


Catalogues will be sent upon request. 


GOTO OPTICAL 


yo Wma maic hi, Sera go ya sku, 


PLANETARIUM 


sun and five planets is possible. In other 
words, the peculiar movements of the planets 
can be shown. 

Precession phenomena can be projected. 
Automatic explanations can be given with 
tape recorder. 

Music and imitation sounds can be played by 
an inserted record player. 

Remote control from the control desk is possible. 
By using auxiliary projection apparatus vari- 
ous different types of performances and 
projection are possible. 


M F G. C 0. Cable Address: 


GOTOPTIC TOKYO 


Pow Oo, Japan 
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OBSERVING THE MOON — CASSINI 


LIGHTLY west of the moon’s central 
meridian is the curious formation 
Cassini, on the western border of Mare 
Imbrium. Sunrise and sunset occur there 
only a few hours before first and last 
quarter, respectively, making this crater a 
conspicuous object. Under higher solar 
illumination, it presents little contrast 
against the surrounding plain, and is 
nearly invisible at full moon. Perhaps 
it is for this reason that Cassini was omit- 
ted in the 17th-century maps of Hevelius 
and Riccioli. (The latter chart was re- 
produced on page 202, February issue.) 
When foreshortening is allowed for, the 
ring plain Cassini is nearly circular, 36 
miles in diameter, but with a definite sug- 
gestion of polygonal structure. The fairly 
complete walls are rather low, attaining 
1,000 feet only in the west. The crests of 
the ramparts are narrow. The interior 
faces look as if they drop steeply to the 
floor, but the inner wall slope is only 14 
degrees in the west and 15-22 degrees in 
the east, according to P. Fauth. At times 
the floor has appeared to me to be higher 
than the surrounding plain. Many ter- 
races and ravines cross the broad outer 
slopes, which descend irregularly to the 
plain. 

Though the floor of Cassini is relatively 
smooth, it contains some interesting de- 
tail. The largest interior craterlet is Cas- 
sini A, 11 miles in diameter and 6,900 
feet deep. Inside of it is a small, shallow 
depression with a deep central pit, aptly 
called “the washbowl’’ by its discoverers, 
H. P. Wilkins and P. Moore. While that 
feature is not visible in small telescopes, 
there are other, easily seen details in 
Cassini A. A prominent ridge crossing 
the western half of its floor has some- 
times been erroneously reported as a cen- 
tral peak. 

Inside the southeast wall of Cassini is 
the craterlet Cassini B, 5.8 miles in diame- 
ter, with some very low hills between it 
and A. There is a third craterlet, less 
than three miles across, located on the 
floor of Cassini at the foot of its northern 
wall. It was not seen when this drawing 
was made, but is not difficult to find un- 
der higher illumination. 

Note the prominent ridge extending 
from A almost to the southwest wall of 
Cassini. Connected to the eastern flank 
of this ridge is a series of curious curved 
spurlike appendages, which at times look 
like the ruined walls of small craterlets. 

Parallel to the ridge, on its west, are 
two rather conspicuous cleftlike valleys, 
which led me to make this drawing. I 
had not seen them previously, and could 
find little published information about 
them. T. Elger’s and W. Goodacre’s books 
do not mention these features, and Wil- 
kins makes only a vague reference to 
ridges in this area. However, on this oc- 
casion, they did look very cleftlike to me, 
and my further observations confirm this. 

Cassini, when seen under the slanting 





A drawing of the lunar 
crater Cassini, made by 
Alika K. Herring on 
July 24, 1958, at 4:30 
UT, using 228 power on 
his 12-inch reflector. 
The solar colongitude 
was 5°.6, the rising sun 
being at an altitude of 
6°.8 on this part of the 
moon. South is above, 
west to the left. 


rays of the rising sun, is a most curious 
object, compared by A. C. Larrieu to “a 
medieval castle with towers and dun- 
geons.” To my fancy, the crater seems 
to resemble a ghostly ship, forever sailing 
serenely over the placid waters of the Sea 
of Showers. ALIKA K. HERRING 
1312 Arlington Ave. 

Anaheim, Calif. 





MAY AURORA 
COLORFUL display of northern 
lights provided several hours of in- 

teresting observing for viewers in the 
northeastern United States on the eve- 
ning of May 4th. 

About 8:22 p.m. Eastern standard time, 
Kenneth J. Delano at Baltimore, Mary- 








BARLOW SPECIAL 


VERNONscope & Co.'s finest quality 
Barlow lenses, nonachromatic, mounted 
in black-anodized tubing, will double 
the power of your eyepieces. 

We realize that these brand-new 
100% American-made single-element 
Barlows are a great optical bargain, and 
we invite you to take advantage of these 
once-in-a-lifetime prices. 

Our Barlow lenses are unconditionally 
guaranteed to your complete satisfaction, 
or money refunded. 

0.946” outside diameter 

1.250” outside diameter 

Lenses shipped postpaid and insured. 


VERNONscope & Co. 


Candor, New York 

















8. 


Write us about your timekeeping problem. 


regular interval. 


, 





Haines Electric Sidereal Clock 

The size of the minute circle is 4 inches in diameter. The case is machined cast aluminum, polished and 
buffed; and the bronze bezel is polished and lacquered. 1 

at the bottom of the case. Computed accuracy is within 3.75 seconds a year slow (assuming the fre- 

quency constant). Please specify your current: 60-cycle, 110-volt; 50-cycle, 110-volt; or 60-cycle, 220-volt. 

The Haines Electric Sidereal Clock is also available with a 14-inch-diameter minute circle mounted in a 
17-inch wooden case. Excellent for teaching purposes and observatory use. Write for information. 


OTHER SPECIAL CLOCK DIALS 
We have dials that give Greenwich Sidereal Time, Universal Time, Standard Time, and so forth. 


What tis sidereal time? 


Knowing the sidereal time is an 
astronomical necessity, for it tells 
you quickly the hour angle of any 
celestial body to which you wish 
to point your telescope. 


By definition sidereal time is the 
hour angle of the March equinox, 
which is at right ascension 0 hours. 
At your observing station the right 
ascension of the celestial meridian 
is always your local sidereal time. 


be regulated, while watches vary 
too much within a week for prac- 
tical use. A weight clock may be 
regulated to sidereal time and give 
good results. The best accuracy is, 
however, achieved with the Haines 
timepiece specifically designed for 
this purpose. 


A An ordinary electric clock cannot 


TT ETUC eC Cee ee $53.00 


Hour and minute hands are set with the knob 


We can also equip any of our clocks, at estimated cost, with devices that give timing signals at any 


SCIENTIFIC INSTRUMENTS 


Box 171, Englewood, New Jersey 
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land, noticed a segment of faint homoge- 
DE LUXE neous are in the north-northeast, and 
estimated its altitude as 15 degrees. By 5 
SKYSCOPE 8:35 it had risen to some 30 degrees and 
a ee olin anid ihn was bright in the north. At 10:10 0 it 
tube, 6x finde . heavy all metal tri rapidly changed to a rayed arc, the display 
( qué 4 ( >, and 60x ° y : ¥ aie x 
Soe See MONEE, CRS On being at its peak from then to 10:35. At 
Price $44.75 


that time the rays, which extended 38 
Unconditionally guaranteed 





eyepiece 


degrees high, had a greenish white base 
and red tips. Later the display waned, 
and at 11:45 there was only a faint hori- 
zontal arc very low in the north. 

David Czarick of Pottstown, Pennsyl- 
vania, recorded red and light green as 
the colors of the rays, which were esti- 
mated by Herbert Luft, Oakland Gardens, 
New York, to reach an altitude of 50 de- 
grees at 11:00 to 11:30 p.m. EST. 


100% American made 


Write for free brochure showing our 
standard model which has been sold 
world-wide for over 20 years. Sky- 
cope still remains outstanding in 
value by any comparison, 


THE SKYSCOPE CO., INC. 


P. O. Box 558, Brooklyn 28, N. Y 











| An unusual feature reported by Arden 4 
° ° ; 
Read This Advertisement | J. Hartzler, Hummelstown, Pennsylvania, 
Here is a combination of a Barlow and a particular ocular which gives outstanding results. was a luminous “cloud” in Auriga, at 
It consists of our new Barlow and our 16.3-mm. (%4” focal length) Erfle eyepiece. While the , bout 8:35 EST. I d -adily 
Barlow was not specifically designed to work with this eyepiece, it does so to an astonishing about 6:99 p.m, Bot. it moved steadily 


eastward, passing between the Big and 
Little Dippers, and disappeared over the 


degree. All images are sharp and hard to the very edge of the field. 
The Barlow gives magnification up to slightly over three times that of the ocular alone. 
It is achromatic, coated, and mounted to the U. S. standard size of 1.250 inches. 
The modified Erfle eyepiece has a field of 75 degrees with excellent eye relief. The eastern horizon five minutes later. The 
combination gives the equivalent focal length of slightly under 6 millimeters. Many users state it os z 
is far superior to any shorter focal length ocular of equivalent magnification. formation looked “somewhat like a sack 
The Barlow sells for $16.00 postpaid, and the Erfle for $14.75 postpaid. Both are guaran- | aC : . : SE » oT e 
teed to perform as stated above or money refunded. with the closed end trailing. For some 


time after it passed, its trail remained 














ORTHOSCOPIC OCULARS—AIll hard coated, standard 11/4-inch outside diameter. Codeatie winiiihe 

EE $15.00 10.5-mm™. ...........4... $16.25 4-mmM. ..........00000 $17.25 fy oD, ee 
16.3-mm. (Erfle) .... $14.75 7-mm. . $17.25 Barlow 3x ........ $16.00 | _ Michael Bolduan, who observed at Wil- 
liamstown, Massachusetts, noticed three 
i f , seamanship oo yan Ss. =: aliaarmaaael faint patches of light in the southern sky 
e escoptcs os oe ; that united to form a narrow arc extend- 

Finished mirrors, mirror kits, spiders, elliptical flats, . : ’ 

1000 North Seward Street focusing devices, aluminizing. ing from the eastern horizon to the 
Los Angeles 38, Calif. Send for catalogue western. Pulsating in brightness, the arc 
moved southward until it was only 30 or 

35 degrees above the southern horizon, at 
PAPA P PPP PPP PPP PP PPP PPP PPP PPD DDD DDD DS about 8:45 p.m. Meanwhile, marked auro- 





ral activity was developing in the north, } 
ts NE-«~ T WENTIETH Wa VE persisting to at least 11 o'clock. 
‘Two New York City amateurs, Milton 


QP» ARABOLOIDAL M IRRORS | Jacobs and Barry Gutradt, sec ured photo- 


| graphs of the display during its peak. 


H : j f d |, They noted a large red ray in the east 

ere is how ft ey are made — | which lasted some time. 

PRELIMINARY POLISHING: Specially graded washed rouge (from a 5- oes ~~ 

pound tin of rouge about two pounds are actually used, the remainder being sa teacies ; , 

discarded). No “fast” rouges or coarser materials are employed. Your mirror SUNSPOT NUMBERS 

is fully polished with no ‘“‘scamping” near the edge. The following American sunspot num- 

FINAL POLISHING: By hand, with special, very fine rouges. The surface of | bers for April have been derived by Dr. 

your mirror is optically smooth with no “scours” or “lemon peel” from the Sarah J. Hill, Whitin Observatory, Welles- 

use of coarser rouges or wax. ley College, from AAVSO Solar Division 

——. TESTING: Only after the mirror has been allowed to settle 1% to observations. 

three hours (depending on size). Tolerances are not “fought”; your surface tostt 1. oii Q. . 

; a ’ ; ; a8 Apr 200; 2, 177; 3, 145; 4. 10:5, 

is well within 1/20 wave. The surface is checked for ast t ghee eae ne ee: ; 

tg P enilatiieteaiaabateenaaiel 107; 6, 104; 7, 107; 8, 139; 9, 163; 10, 191; 
The best quality necessarily costs a little more — 11, 195; 12, 189; 13, 176; 14, 168; 15, 163; 
in return you receive a lifetime of satisfaction. 16, 134; 17, 128; 18, 118; 19, 118; 20, 135; \ 


21, 128; 22, 151; 23,153; 24; 158;"25,. 160; 


NEW 1/20-WAVE MIRRORS, f/5 to f/10, with diagonal 
/ en ee a 26, 183: 27, 178; 28, 185; 29, 131; 30, 139. 


6-inch .$95.00; 8-inch....$155.00; 10-inch. ...$255.00; 12-inch... .$395.00 M for April. 150.4 
Mez April, 150.4. 
RETOUCHING OF DEFECTIVE MIRRORS: 60% of the new mirror price. een een ee 
Below are mean relative sunspot num- 


TELESCOPES LESS MOUNTINGS, with every part of the finest quality bers for May by Dr. M. Waldmeier, di- 
available. Write for prices. ae nae a eee z 

: ; E ; ; ‘ ; rector of Zurich Observatory, from ob- 

Write for quotations on special curves or crystalline materials, if high servations there and at its stations in 

precision is required. 5 aces amt Anes 


Terms: 4 with order, %4 when ready to ship, remainder on arrangement May 1, 108; 2, ees 3.113: 4, 105: 5, 96: 
to 6 months, or 2% discount if paid within 10 days. If full payment EShaen ts NE as Seets e 
4 P ay on a Sane 6, 138; 7, 156; 8, 188; 9, 252; 10, 268; 11, 


with order, 2% may be taken on the full amount. 
295; 12, 285; y 265; 14, 240; 15, 204; 16, 


° : 182; 17, 187; 18, 198; 19, 185; 20, 187; 21, 
vou on Optic SERS Sane ee OF, ee S| ss SE a a a 
OR Sy ERO | 188; 27, 177; 28, 132; 29, 99; 30, 106; 31, 

, 130. Mean for May, 173.0. 
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Pr er ee . Ore tere deere ee Seer ee Seer Seer ere Serer er Sere ree ere See ee eee eee eer ee ee ed 


Top Quality Really Counts 


ASTROLA 
Reflecting Telescopes 


AMERICAN MADE 
AVAILABLE NATIONALLY ON EASY TIME PAYMENTS 


x Cave Optical Co. is now the exclusive West Coast distributor for BRANDON Ortho- 
scopic Oculars and Objective Lenses. Brandon Oculars are available in the following 
effective focal lengths: 32 mm., 24 mm., 16 mm., 12 mm., 8 mm., 6 mm., and 
4mm. Immediate delivery. $15.95 each, postpaid. 

% The final proof of the perfection of any astronomical telescope is in its optical 
performance. Year after year we have consistently produced parabolic mirrors that 
yield identical intrafocal and extrafocal images inherent only in the very finest 
astronomical optics. Due to the exceedingly high surface polish obtained by our 
special polishing process, all of our instruments are remarkably free from scattered 
ght. We have always used the very finest washed optical rouge, and no rapid- 
olishing agents are ever employed in our shops. Each and every telescope mirror 
produced has a most even, smooth, fully parabolic figure and is completely free of 
astigmatism. We conservatively guarantee unconditionally that each mirror we 
produce or refigure to be meticulously hand-corrected to better than 1/10-wave 
quality. We firmly believe, from many years of practical experience, that a truly 
1/10-wave parabola is well within all first-quality requirements for the ultimate 
performance in lunar, planetary, and double star resolution. 


% The All-New 10-inch f/7 ASTROLA DE LUXE (as illustrated). Completely rede- 
signed, with 24-inch saddle and rotating-tube assembly, exceedingly massive all- 
new equatorial head with Sealmaster cartridge ball bearings in polar axis (12 inches 
between bearings), all-new synchronous electric clock drive with friction-clutch 
assembly accurate to 0.0002 inch, and your choice of any 4 Brandon Orthoscopic 
Oculars. 7x, 50-mm. finder, solid-brass setting circles with slip ring in hour 
angle, Parks’ porcelainized fiberglass tube 12 inches by 72 inches, rack-and-pinion 
focuser. Optical components of pyrex, hand parabolized to far better than 1/10- 
wave length. Pyrex diagonal, 45-degree ellipse, flat to 1/10-wave-length mercury 
light. Aluminizing by Pancro Mirrors’ exclusive process. Guaranteed to resolve to 
Dawes’ limit and define lunar and planetary detail to the very limit of aperture. 
This completely new 10-inch telescope available in f/6, f/7 (usual focal ratio), or 
f/8. Delivery in three or four weeks. Full price, $750.00 f.o.b. Long Beach, plus The Completely New De Luxe Model “C” 10-inch ASTROLA, f/7, complete 
$15.00 packing and crating charges. with rotating tube, clock drive, setting circles, and 4 oculars (74x, 111x, 
222x, 444x, or 4 of your choice). $750.00 

plus $15.00 packing and crating charges. 





ENJOY TRULY WONDERFUL VIEWS OF JUPITER AND SATURN THIS SUMMER 
ORDER ONLY ASTROLA REFLECTING TELESCOPES 
USED BY MANY OUTSTANDING ASTRONOMERS, BOTH AMATEUR 
AND PROFESSIONAL, THROUGHOUT THE WORLD 


Due to constantly increasing manufacturing costs which we have entirely absorbed since January, 1955, we 


now find it necessary to increase our retail prices slightly. The prices below became effective June 20, 1959 
Standard De Luxe 
en eee A, Gitte E77 Cl ELS ons ccsscaceseccaccsncsacvaccsocseoses $325.00 $500.00 
ASTROLA MODEL “B”, 8-inch, £/6, £/7, OF £/8 ......ccccccccssssccceeseees $390.00 $590.00 
ASTEGTA MOGEL “EC, 10-inch, £/6, £/7, OF €/8 scccscsecccccceserscsecese $495.00 $750.00 
New tangent-arm declination slow motion for any ASTROLA model.........-.ce eee cece cece eeeeees $55.00 


Write for information about our new portable 121/2-inch, f/6 or f/7, ASTROLA, with clock drive, setting 
circles, rotating tube, tangent-arm slow motion, and five oculars. (Available about July 1, 1959.)..$1,150.00 


NEW PYREX TELESCOPE MIRRORS AND REFIGURING 


For over seven years we have specialized in providing the ATM our finest quality new mirrors, all exactingly 
hand figured to better than 1/10 wave and including a pyrex elliptical diagonal flat to 1/10 wave length 
More than 1,500 of our mirrors are now in use. We have also refigured hundreds of imperfect amateur- 








made mirrors to the same fine figure standard as all our new ones, and we include diagonal and aluminizing 
as with our new mirrors. 
NEW PARABOLIC MIRRORS REFIGURING 
f 7, or £/8 f/6, £/7, or £/8 
PEE OTE ORE ET Oe Cr ee Gio 6 odie Fe liskdes cadenceveeanees $ 35.00 
Mee chad danevoseeniaadeees _ ERE SS Ameer re $ 50.00 
PE cadences ccnanenesackpueeneweees SE Sis en sc inwavcvicdanaueweesed $ 75.00 
PRM ecco co nGancaccee se coves eexcewe Pec bicedssceseccuvecaceaaeneta $120.00 
All prices, plus small additional charge for shipping and crating, f.0.b. our plant, Long Beach, C 
Send for our new Aaa -color catalog 
4 ; When in the Los Angeles-Long bopespy area, visit our room k are many small 
¥ &. flectors and refractors, plus ala riment astronomical tit enerous aiiou é 
All-New De Luxe Model “B” 8-inch ASTROLA, £/7, ( O re ‘c 
with rotating tube, clock drive, setting circles, and AVE PTICAL OMPANY 
3 ( i 
ee ee eae eer ee 4137 E. Anaheim St., Long Beach 4, Calif. 
plus $12.50 packing and crating charges. Phone: GEneva 4- 2613 
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COLOR MAP OF THE NORTHERN HEAVENS 





Two Editions Available 


ATLAS OF THE HEAVENS 
ATLAS COELI 1950.0 


These 16 charts by Antonin Becvar and his coworkers 
at the Skalnate Pleso Observatory, Czechoslovakia, cover 
the entire sky to stellar magnitude 7.75, showing double, 
multiple, and variable stars; novae, clusters, globulars, 
and planetaries; bright and dark nebulae; the Milky Way 
and constellation boundaries. 


FIELD EDITION. Each chart is reduced from the origi- 
nal Atlas Coeli and is printed on heavy, stiff paper 
18 by 121% inches. Stars are white on black background. 
Charts are shipped flat and unbound, 16 to a set. Ideal 
for outdoor observing and use at the telescope. 

$4.00 each; 2 for $7.50 


DE LUXE EDITION. Printed in many colors, more than 
35,000 celestial objects, including over 100 radio sources, 


are plotted. Bayer-letter and Flamsteed-number designa- 
tions given. Transparent co-ordinate grid overlay in- 
cluded. The 16 charts are permanently bound in a 


162 by 23 inches, with color chart 
$9.75 


heavy cloth cover, 
key on a foldout flap. 


ATLAS COELI CATALOGUE. Original paper-bound volume 
with positions for epoch 1950.0. $5.00 


| Announcing — 
| 


ATLAS ECLIPTICALIS 1950.0 


By Antonin Becvar 

A bound set of 32 star charts, each 17V2 by 24 
inches, covers declinations between +30° and 
—30°, complete to magnitude 9.0, scale two centi- 
meters per degree, epoch 1950.0. Spectral classes 
are shown by color. See page 161] of the January, 
1959, issue for further description. Place your order 
with us and allow time for its transmission to the 
publisher in Czechoslovakia, from whom the atlas 
will be shipped directly to you. $17.00 
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COLOR MAP 
OF THE 
NORTHERN 
HEAVENS 


Here is a large wall chart, 
30 by 3412 inches, that is 
colorful as well as informa- 
tive. The northern sky to 
—45° is shown on a polar 
projection, and each star is 
colored according to its 
spectral class. Stars brighter 
than magnitude 5.1 are in- 
cluded. Makes an ideal gift. 
The map is mailed unfolded 
in a heavy tube. 


$1.50 each; 4 for $5.00 


MAKING YOUR OWN 
TELESCOPE 


By Allyn J. Thompson 


Here are complete step-by-step directions for making 
and mounting your own 6-inch reflecting telescope at 
low cost. The easy-to-understand chapters tell you how 
to grind, polish, and figure the mirror, and how to 
make a sturdy equatorial mount to support it. 
104 illustrations (6th printing) 


211 pages, $4.00 


This popular yet authoritative magazine on rockets, 
astronautics, and space-travel astronomy is written es- 
pecially for the layman, and is edited by the British 
Interplanetary Society. Such topics as rocketry, space 
medicine, atomic fuels, the exploration of the planets, 
and artificial satellites, are treated nontechnically. 

July, 


Please specify the issue with which your 
Back issues to Vol. 1, No. 1, 


Spaceflight is printed during January, April, 
and October. 
subscription should start. 


October, 1956, are available. 
Subscription in United States and possessions, Canada, 
Mexico, and Central and South America: $2.50, four 


issues; $4.50, eight issues; $6.00, twelve issues. Single 
copy, 75 cents. 


COLOR CHARTS OF THE MOON 


Two striking color charts of the first- and last-quarter 
moon were drawn by Joseph Klepesta, the well-known 
Czechoslovakian amateur astronomer. Each lunar half 
is an impressive 27 inches in diameter; the ever- 
all size of a chart, 23 inches wide by 33 inches high. 
Printed in predominantly gold and black on heavy paper, 
the charts are shipped unfolded in a cardboard tube. 

$3.00 per set of 2 


POPULAR STAR ATLAS 


This compact, well-bound set of 16 maps is a simpler 
version of Norton’s Star Atlas (temporarily out of steck). 
All stars down to magnitude 5'/2 are included. This 
edition is excellent for field use by constellation study 
groups and by meteor parties. $2.00 


Elger's MAP OF THE MOON 


The detailed chart of the moon itself is 18 inches in 
diameter and identifies all the important lunar fea- 
tures. Below the map are notes by H. P. Wilkins on 
146 of the more interesting areas. Printed on a sheet 
of paper 30 by 191% inches and mounted on heavy 
canvas, the map is ideal for framing. $3.00 


MOON SETS 


18 pictures, showing the entire visible face of the moon, 
are made from unsurpassed Lick Observatory negatives 
of the first and last quarters. Each halftone print is 
8/2 by 1134 inches. Key charts supplied. $3.00 per set 


LUNAR CRESCENT SETS 


10 pictures are a matching series to Moon Sets, but for 
the waxing crescent 41/2 days after new moon, and the 
waning crescent about five days before new moon. Four 
prints are close-ups of the waxing crescent, four of the 
waning; two show each crescent as a whole. Key charts 
included. $2.50 per set 


SKY SETS I 


24 pictures of objects in the solar system and in the 
Milky Way, all celestial wonders of interest and beauty. 


Each halftone print is 8/2 by 1134 inches. Separate 
sheet of captions included. Suitable for study or fram- 
ing for exhibition. $4.00 per set 


SKY SETS II 


24 pictures of nebulae in our galaxy, portraits of other 
galaxies, many made with the 200-inch telescope, in- 
cluding four drawings of that instrument by Russell W. 
Porter. Sheet of captions included. $4.00 per set 


LUNAR MAP. 
diameter. 


In two colors and over 10 inches in 
25 cents each; 3 or more, 20 cents each 


SPLENDORS OF THE SKY. 
neighbors, near and distant, in the universe. 


36-page picture book of our 
75¢ 


RELATIVITY AND ITS ASTRONOMICAL IMPLICATIONS, by 
Dr. Philipp Frank.’ 75c 


HOW TO BUILD A QUARTZ MONOCHROMATOR for Ob- 
serving Prominences on the Sun, by Richard B. 
Dunn. 50c 


THE STORY OF COSMIC RAYS, by Dr. W. F. G. Swann, 
Bartol Research Foundation. 75¢ 


’ SOUTHERN HEMISPHERE CONSTELLATIONS, by Sir Wil- 


liam Peck. 12 monthly maps for latitude —40°. $2.50 


All items sent postpaid. Please enclose your check or money order. 
Write for descriptive catalogue. 


Harvard 


POLY : ae 


yservatory 





fetes : ti. i ’ 
Te t. > - . . 


SKY PUBLISHING ‘CORPORATION | 


Cambridge 3 38. Neerantieae ‘3 








WW BOOKS AND THE SKY ®& 


HANDBOOK FOR OBSERVING 
THE SATELLITES 


Neale E. Howard. Thomas Y. Crowell 
Co., New York, 1958. 136 pages. $2.50. 


ITH the growing interest in arti- 

ficial satellites and the difficulties 
which many of us experienced in the 
carly days of trying to sight them, this 
book is welcome. It is written specifically 
for those who want to see and track these 
man-made objects. 

The first chapter presents an especially 
well-done account of the fundamentals of 
celestial mechanics. It shows quite clearly 
why we can see the satellites at certain 
times and in certain directions, and not 
at others. It even deals with perturbations 
and explains the more important effects 
of atmospheric drag. 

Four different methods of predicting 
the time and position for a satellite’s 
appearance in the sky are given in con- 
siderable detail. Since the book was writ- 
ten, however, the Smithsonian Astrophysi- 
cal Observatory has changed the form of 
the predictions sent to Moonwatch teams. 
Specific instructions for using this new 
form could not, therefore, be included 
by the author. 

Two chapters deal with observing aids. 
There is a list of important criteria in the 


FRANK'S 


BOOK OF THE 
TELESCOPE 


This new illustrated 132-page volume is 
intended as a guide to instruments for 
the amateur astronomer. Chapters are 
included on — 

THE SIMPLEST ASTRONOMICAL TELESCOPE 
WHAT TO EXPECT FROM A TELESCOPE 
WAR-SURPLUS TELESCOPES 

MOUNTING PROBLEMS 

AMATEUR’S NEWTONIAN REFLECTORS 
ASTRONOMICAL PHOTOGRAPHY 

USING THE TELESCOPE 

TELESCOPE EYEPIECES 

CATADIOPTRIC SYSTEMS — SCHMIDT AND 
MAKSUTOV 

ASSEMBLING AND MOUNTING A _ SIX-INCH 


REFLECTOR 
The Book was reviewed in the 
January issue of SKY AND 
TELESCOPE. $1 
Including postage and packing .... 

We are Europe's greatest stockists of New, 
Used and Ex-Gov’‘t. Binoculars, Telescopes, 
and Optical Equipment. Actual Makers of 
Paraboloidal Mirrors. Write for our unique 
illustrated Catalogue. 


CHARLES FRANK 


67-75 SALTMARKET, GLASGOW 
SCOTLAND 


Cables: Binocam 
Glasgow 





Established 
1907 











selection of a pair of binoculars, and 
detailed instructions for constructing a 
standard 2-inch Moonwatch telescope are 
given. 

The satellite-tracking program is ex- 
plained in some detail, and the usual 
methods of making observations and re- 
cording the time of passages are de- 
scribed. 

Moonwatch operations can be divided 
into three periods — acquisition, tracking, 
and satellite fall-in. For the first, the en- 
tire team, along with telescopes and tim- 
ing equipment, is employed. For track- 
ing, only a few observers and instruments 
are required for each observation. In the 
“dying-moments” period, the telescopes 
are not used because the object glows 
from the heat generated by its passage 
through the denser atmosphere, and 
direct viewing is adequate. 

The naked-eye satellites can be photo- 
graphed quite easily with many present- 
day cameras. Detailed instructions are 
given for obtaining photographs that are 
scientifically useful. Since pictures offer 
more accurate observations than visual 
sightings, great care should be exercised 
to secure accurate timing. 

The final two chapters in the Hand- 
book cover the scientific uses of artificial 
satellites — what they can and have 
contributed to our knowledge in general, 
and space travel in particular — and what 
the future holds for man in his conquest 
of space. The appendices contain a rather 
complete glossary of satellite-observing 
terms, tables of times of twilight, radio 
time-signal information, and the like. The 
entire book is well illustrated with draw- 
ings and photographs. 

For the new observer who wants to 
understand basic observational problems 
and the mechanics of satellite motion, 
this book is valuable. The chapter on 
orbits may help even the veteran Moon- 
watcher. The instruments and methods 
described are applicable to naked-eye 
satellites. Under the most favorable con- 
ditions, they might provide an occasional 
glimpse of some of the fainter objects; 
but they will be of little help to a Moon- 
watch team leader. 


Most of the questionable points of the 
Handbook are popular misconceptions. 
One is that many observers in the United 
States are located too far north to be able 
to see American satellites. An example 
is given on page 17 of an object with an 
inclination of 35 degrees. It is said that 
if the satellite happened to be at apogee 
at the northernmost part of its orbit, per- 
sons at the latitude of Buffalo, New York, 
would see it low in the sky; if at perigee, 
it would never appear above the horizon. 
A little trigonometry shows that the ob- 
ject would have to be lower than about 
40 miles above the earth’s surface to be 
below the horizon. Admittedly, there is 





| -—Star Atlases and Books on Astronomy 


New: ASTRONOMICAL PHOTOG- 

RAPHY AT THE TELESCOPE, 

War Se ee ere isan csanccccacencenascensivaccen te $7.50 
New: ASTRONOMY, by T. Mehlin......$7.95 
AMATEUR ASTRONOMER’S 

HANDBOOK, by J. B. Sidgwick....$12.50 
OBSERVATIONAL ASTRONOMY FOR 

AMATEURS, by J. B. Sidgwick......$10.00 
THE MOON, by Wie and Moore. sta, = 
THE SUN, by G. Ab 
THE PLANET VENUS, by P. Moore. $38. 00 
THE PLANET JUPITER, by B. Peek $8.50 
Norton’s STAR ATLAS (in stock)........$5.25 
Webb’s ATLAS OF THE STARG..........$6.50 
BONNER DURCHMUSTERUNG......$100.00 
Olcott’s FIELD BOOK OF THE SKIES 

Revised by the Mayalls...................... $5.00 
AMATEUR TELESCOPE MAKING 

Book 1, $5.00; Book 2, $6.00; Book 3, $7.00 
Write for new free list on astronomical literature. 
Books on telescope making and optical glasswork- 
ing. All books of any publisher — mail your 
wants. Out-of-print books located in a special 
search service. 


HERBERT A. LUFT 


69-11 229th St., Oakland Gardens 64, N. Y. 














Astronomy Films 


16-mm. sound, 400-foot reels 
I THE SUN; II THE MOON; 
III SOLAR SYSTEM; IV MILKY WAY; 
V EXTERIOR GALAXIES. 


2 x 2 SLIDES 
35-mm. STRIPS OF SLIDES 


THROUGH 200-I1NCH aANnpD 
OTHER GREAT TELESCOPES 
Catalogues on request. 
International 


Screen Organization 
1445 18th Ave. North, St. Petersburg 4, Fla. 























SATELLITE ASTRONOMY 
Slide Set 15 


These slides are from official U. S. Govern- 
ment photographs. * 
337 — Artist drawing of Vanguard rocket 
338 — Satellite being readied for vibration test 
339 — . 4-inch sphere being fastened to third 


tage 
340 — Test sphere mounted on _ third-stage 
rocket ; 
341 — Nose, cone being attached to 72-foot 


Vanguard 
342 — Plastic model of Vanguard satellite 
343 — Artist concept of satellite over south- 
west 
344 — Drawing of preliminary schematic tra- 


jectory 

345 — Tralectery being explained by Dr. John 
P. Hagan 

346 — Gantry crane lifting second stage into 
position 

347 — Prelaunching test at night in Florida 

348 — Vanguard three-stage rocket assembly 

349 — Dummy second and third stages in 
launching position 

350 — Static test of launching vehicle 

351 — Second Vanguard test-firing experiment 

352 — Rocket leaves firing pad in third test 

353 — Gantry crane moving away for satellite 


ring 
354 — Vanguard starts into orbit, March 17, 
195 


355 — Redstone missile being prepared for 
launching 

356 — Redstone thunders into stratosphere 

357 — Main stage of Jupiter C modified rocket |} 

358 — Jupiter C pol stage being hoisted || 
from truck | 

359 — Explorer rocket main stage and nose 

360 — Explorer high-speed assembly fitted into 
second-stage nose 


24 slides 
*Cards are available, based on government 
Sources, at $2.00 per set, which are numbered 
the same as the slides and give suggested com- 
ments and official information for lectures. 
Of course you will want our new catalogue 
and a descriptive flyer of the new ‘‘Solar- 
scope’! Drop us a card. 
ASTRONOMY CHARTED 
33 Winfield St., Worcester 10, Mass., U. S. A. 
Phone: PL 5-6992 





$11.25 
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14” TRANSPARENT 
CELESTIAL GLOBE 


% Aeronautics > Astronautics 


4 
A 


59.50 


‘ only 5.95 down 


FIRST TIME 
UNDER $100.00 


AVAILABLE ONLY THROUGH 
LAFAYETTE 
IN THE UNITED STATES, 
CANADA, AND MEXICO 


Liiyett 


% Basic Aid for Students and Teachers of Astronomy % Navigation 


* Adjustable satellite orbits 


* Satellites travel around earth 
automatically 


* Adjustable sun and moon 


* Adjustable lunar orbital incli- 
nation 


* 80 constellations — including 
all stars of Ist, 2nd, 3rd, and 
4th magnitude 


* Similar devices used by the 
Navy — Air Force — Marine 
Corps 





earth rotating about an axis, is clearly demonstrated in this well-made device. 


Designed for and dedicated to those who 


A true ‘‘mechanical universe.’ 


recognize the challenge and adventure that lie on the frontiers of space. The 
concept of the celestial sphere is the most convenient means of illustrating 
and discussing the common motions of the stars and the individual motions of 


the members of the solar system. It offers an easily used and easily under- 
stood working model of our universe. An invaluable aid im visualizing and 
identifying the stars and constellations and their relationship to each other, to 
terrestrial positions, and to times and dates. Permits an understanding of ex- 
plorations in time and space beyond the earth’s atmosphere. 


The celestial sphere may be defined as a sphere of infinite radius with its 


The sphere shows how the sky will appear at any hour — on any date — 
from any point on earth. With it you can tell time by the stars — learn to 
tell time by the sky — clearly illustrate and help solve navigational problems. 
Traces the orbits of man-made satellites and finds their overhead positions. 
Serves as a superb star chart. Sun and moon positioned by external controls. 
Artificial satellites automatically circle around the ferveutied olehe. The various 
stars, constellations and their identifications are permanently molded — not 
printed — on the celestial sphere. 


The celestial globe is 14” in diameter, with the terrestrial globe centered 























center located at the center of the earth. The system of geocentric co-ordinates within. Equipped with horizon ring — time ring — fixed meridian ring — 
will illustrate the true geographic zeniths of the sun and stars at any time swinging meridian ring — sun and moon pointers — fixed ecliptic — de- 
on any day. All systems of astronomical spherical co-ordinates, such as the  tachable “planet” indications — universal base — and complete instructions. 
equatorial, galactic, ecliptic, which are based on the celestial sphere, rotate 
with the sphere. The apparent contra-rotation of the stars, actually due to the F400 ............sessssesrseersneeees SINGH WE COOMIDS: . ssesscocsssssssasesesessseres Net 59.50 
: ot JAMAICA 31, 
Mj CMe USE OUR EASY PAYMENT PLAN LAFAYETTE RADIO —~P.: O. BOX 1000 ome YOax 
_———d 10% DOWN — EASY MONTHLY C] Pl Send F-400 CELESTIAL GLOBE t 
lease Sen > 
° PAYMENTS 
O Binctose $.c.csscciesese Dept. 
NEW YORK, N.Y., 100 Sixth Ave. C) Rush Free Catalog. SKG9 
" BRONX, N.Y., 542 E. Fordham Rd. I een ER RN TRARY Soe E RE RING MEET Pol Me aN t 
CORPORATIO NEWARK, N.J., 24 Central Ave. i t 
165-08 LIBERTY AVE. PLAINFIELD, NJ. 139 West 2nd St. WONG ins sss scasssucicenssuaseuasconcdnsosnccdvencdogenaachncsetucscbsasshecesconstasesesieue 
JAMAICA 33, N.Y. BOSTON, MASS., 110 Federal St. NOUR ascascipacnsessasspbavacccasicaboscesesnysaae Zone ........ BOON osssssscckccencsts | } 
ES A A SS aa a 











520 Sky anp TELescope, July, 1959 








little prospect of a northern United States 


observer seeing the fall-in of such a satel- EXPERIENCE COUNTS 


lite, but given the right telescope he ite 
B 6 04 The manufacture of every Cal-Astro telescope objective or mirror is backed by over 


should be able to pick bd all of the 40 years of experience in both theoretical optics and practical shop work. 
American moonlets now in orbit. ; ; 
i ms One look through a Cal-Astro optical system will convince you that experience 
The concept on page 69 that the “death does count. 
watch” of a satellite should be maintained When you view the clear images and needle-sharp definition, you will realize at 
all night and in all directions needs cor- once that these are no ordinary optics. And you will understand why demanding 


observers in ever-increasing number want them in their telescopes. 

These optics are not high priced. True, you pay a little more for them initially, 
just as you do for any quality product. But measured by their long years of out- 
standing trouble-free performance, they are the most inexpensive optics you can buy. 


WRITE TODAY FOR ADDITIONAL INFORMATION. 


recting. This method is used only if the 
orbital inclination and the position of the 
satellite’s ascending node are unknown. 
When the orbital elements are deter- 
mined, the watch can be reduced usually 
to an hour or two; and at any particular Ci l~fAD 
instant it need cover only a Brno a SITO PR ee eee 
wide band of the sky. Optical Laboratories PASADENA, CALIFORNIA 
Often repeated in current literature Since 1947. Owned and operated by Leland S. Barnes. Phone: Sycamore 2-8843 
and found here on page 111 is the idea 
that all we have to do to reach the moon wes eae aa ; : - 
is to get a little past the ‘neutral point” 
between it and the earth. Although an 
object so placed will be attracted toward PYREX MIRROR MAKING KITS 
the moon for a short time, long before it 
has gained enough velocity toward the With the new velvet-finishing tools 

















target, the moon and the neutral point Mirror diam. Thickness Price 
will have moved away and the earth’s 4y," ¥%," $ 5.70 postpaid 
attraction will again predominate, caus- 6” a ae postpaid 
ing the object to fall back. A 1%" 12.25 shipped collect 

Se OOD Dg ee 10 1% 21.75 shipped collect 

SEES OF PAGS 55 Tale & SE 1244” 244" 41.25 shipped collect 

rocket is liable to orbit the moon a few a : . ; : 

bait eel iin te ale dle ele Big Kits have five abrasive powders, including our superfine 
umes an en Hy OH IMlO Space 1S il: abrasive, selected pitch, cerium oxide, Pyrex blank, and PS regen ae 
correct. ARTHUR 5S. LEONARD hard tile tool. Tool puts more emphasis on grinding mirror doaiee meted Fagen 

than itself. Use it as you would a glass one. making kit. 


Sacramento, Calif. 





Galvanized light-steel TELESCOPE TUBES 


THE NINE PLANETS a For 6”, 8”, and 10” Scopes 
Franklyn M. Branley. ‘Thomas Y. Crowell eee ee te Oe . 
; é ‘ : eS ee am. Length eight rice plus Wrapping 
Co., New York, 1958. 78 pages. $3.00. >” 0” 8lbs. $7.50 + $1.50 
oe ” 72” 3 Ib ‘ + 2 
MONG the many recent books that 12” 120” 2 Ibs. 23°50 +. 3:00 
try to satisfy young people's thirst All shipped t.o.b. Long Beach. Other sizes, up 
to 120”. available 


} 


for information about the astronomical 
These tubes are clean and unpainted, easy to cut a d 





universe, one of the best is The Nine drill. They are free from dents and will dissiy ae 

Planets. Aimed at 10-to-14-year-old read- pars a Gs then Ae SAE OO SES Se, See 

ers, it is a straightforward and clear de- PLASTIC TUBE COVERS 

scripuion of the sun's family of planets. Heavy-plastic covers have elastic rim to seal your tele- 

Franklyn Branley is a lecturer at the aye scope completely from dust. Fit tubes from 444” to 
. : Galvanized light-steel tube 11” diameter. Order two, one for each end. 


American Museum-Hayden Planetarium with plastic tube cover. $54 cat, pommel 
in New York, and the inclusion of recent 
information in his book suggests the alert- RADIOMETERS 
ness with which a planetarium demon- | (Solar Engines) 


strator must follow new astronomical find- 
The vanes rotate at a high speed when exposed to sunlight, 





se yet are sensitive enough to turn by the light of a match in 
The author keeps so closely to the a dark room. Will never stop moving as long as there is 
planets themselves that he barely men- light falling on them. Useful for many interesting experiments. 
tions the sun, satellites, and asteroids, This device will intrigue your scientifically minded friends 
while other minor bodies are entirely who try to explain its operation. Fine gifts. Guaranteed to 
work. Interesting brochure included. $1.75 postpaid 


omitted. Perhaps this was required by 
space limitations, or the desire to simpli- STOCK SHEET PYREX SPECIAL PITCH 
fy. But the author has missed an op- Va" Thick Loaded Pitch 


itv  oiVvi Z ¢ . > Unpolished, use to make mirrors, optical flats, This pitch is known to resist deformation under 
Porn of es * broad, connected elliptical diagonals, test optics, heat resistant pelubien heat and pressure, which means that 
picture of the solar system as an organic lenses, Herschel werent. ~ We be cut to cold pressing con be Perea —— without 
: ee a ' rectangular sha ree; circles or other shapes fear of spoiling the figure. We 1eve that it 
whole. Among those astronomical books pra 7 Ace yl available, 12” by 12”. vr Minimizes turned edge. Developed abroad during 
for young readers that this reviewer has per square inch, or $11.52 per square foot, post- the war. 8 ounces, $1.50 
hay , paid. Minimum order, $2.50. 
seen, this important need is filled by very 
few BLACKENER FOR TUBE INTERIOR SIMPLE LONG-FOCUS LENSES 
' : One application leaves inside of your tube with a 144” diameter, 200” focal length. Sunspots easily 
It is refreshing that Mr. Branley has dense, dull-black finish for maximum optical ef- photographed and observed at prime focus. Craters 
ficiency. Jar, $1.70 postpaid. on the moon seen without eyepiece. $4.00 each. 


confined himself to astronomy proper, and 
has given only passing reference to space 
travel. The rapidity of present techno- N Y E OPTICAL CO 2100 Cherry Avenue, Long Beach 6, Calif. 
logical progress makes it very difficult to : Telephone: GEneva 9-1373 
anticipate the details of man’s first suc- | Store hours: Daily, 9 4.m.-3:30 p.m.; Satarday, 9 4.m.-2 p.m. 

cessful venture into interplanetary space, 


Write for free catalogue. 
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OPTRON 
SOLAR FILTERS 


e Metallic reflecting type 

@ 1/10-wave-length accuracy 

e Permanently mounted in flanged alumi- 
num cell — easily attached to your own 
adapter for front of telescope 

Observe and photograph the sun without 

danger to oculars. 

2%-inch clear aperture — $13.50 each 
83-inch clear aperture — $21.50 each 

These sizes may be used in off-axis posi- 

tion with larger-aperture reflectors. 

Shipped parcel post prepaid when remittance ac- 

companies order. Quality guaranteed. Ask for 

quantity discounts. 


OPTRON LABORATORY 
Box 25, D. V. Station, Dayton 6, Ohio 














OPTICAL 
ENGINEER 


National Aeronautics and 
Space Administration 


NASA is seeking an optical engi- 
neer of high caliber to participate 
in development and establishment 
of a world-wide system for earth-to- 
space tracking of space vehicles. 


Broad experience and competence 
are needed in the field of optical 
tracking systems for work involv- 
ing precision charting and clocking 
of stellar objects to precision of one 
or two seconds of arc and one milli- 
second of time. Involves applica- 
tion of fast, wide-angle astronomical 
optical systems to scientific space 
vehicles, such as manned rockets, 
geodetic and photometric satellites. 


Direct your inquiry to: 
Mr. R. J. Lacklen 
Director of Personnel 


NASA 


National Aeronautics and 
Space Administration 
Washington 25, D.C. 
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possibly still a decade or more in the 
future. Much of what is written today on 
that subject will soon be valueless. (You 
can find the same situation in 19th- 
century stories involving aviation, written 
before internal-combustion engines were 
invented; Edgar Allan Poe’s Mellona 
Tauta is a good example.) Instead, The 
Nine Planets describes the solid frame- 
work of astronomical fact in which space 
travel will take place. 

The many black-and-white illustrations 
by H. K. Wimmer lend attractiveness to 
the book, though some are merely sche- 
matic. Curiously, there is no detailed rep- 
resentation of Jupiter’s telescopic appear- 
ance, although this would have been a 
most appropriate pictorial subject. 


MARTHA D. ASHBROOK 
Weston, Mass. 


NEW BOOKS RECEIVED 


Puysics OF METEOR FLIGHT IN THE AT- 
MOSPHERE, Ernst J. Opik, 1958, Interscience. 
174 pages. $3.85, cloth; $1.95, paper bound. 

The phenomena occurring during the flight 
of meteors through the earth’s atmosphere 
are here treated mathematically by one of 
the leading researchers in this field. This is 
No. 6 of the Interscience Tracts on Physics 
and Astronomy. 


HicuH ALTITUDE AND SATELLITE ROCKETS, 
1959, Philosophical Library. 136 pages. 
$15.00. 

This volume contains 12 papers presented 
at a symposium sponsored by three British 
societies in July, 1957, before the first satel- 
lite launching. Among the subjects covered 
are rocket design, propulsion systems, re- 
entry, high-temperature materials, telemetry 
and guidance, and psycho-physiological prob- 
lems of flight in space. Also included are 
the discussions that followed the papers. 


MAn’s CONQUEST OF THE SrTArs, Pierre 
Rousseau, 1959, Jarrolds Publishers Ltd., 
178-202 Great Portland St., London W. 1, 
England. 356 pages. 25s. 

The growth of astronomy is traced from 
prehistoric beginnings to modern astrophysics 
in this fast-moving historical review. It is 
intended for the layman with little knowl- 
edge of astronomy. The author is a former 
member of the staff of Paris Observatory. 


Astronomy, Theodore G. Mehlin, 1959, 
Wiley. 392 pages. $7.95. 

The broad field of astronomy is covered 
in this elementary college textbook. The au- 
thor has not followed the traditional arrange- 
ment of topics in historical sequence, but 
has organized the material to emphasize 
modern interests. Dr. Mehlin is professor of 
astronomy at Williams College. 


ILLUSTRATED GuIDE To U.S. MISSILES AND 
Rockets, Stanley Ulanoff, 1959, Doubleday. 
128 pages. $3.95. 

For the reader desiring a general acquaint- 
ance with the missile field, this book provides 
illustrations, silhouettes, and brief descrip- 
tions of more than 65 American rockets and 
missiles. 


Tue Rarnsow, Carl B. Boyer, 1959, Thomas 
Yoseloff, 11 E. 36th St., New York 16, N. Y. 
376 pages. $10.00. 

This volume traces man’s explanations of 
the rainbow from ancient mythology to 
modern physical optics. 





THE SLEEPWALKERS, Arthur Koestler, 1959, 
Macmillan. 624 pages. $6.50. 

A well-known novelist charts man’s evolv- 
ing vision of the universe from the ancient 
Greeks down to Newton. The struggles and 
contributions of Copernicus, Galileo, Tycho 
Brahe, and especially Johannes Kepler, are 
described in detail. 


Von BREMER ASTRONOMEN UND STERN- 
FREUNDEN, Walter Stein, editor, 1958, Ver- 
lag Arthur Geist, Bremen, West Germany. 
160 pages. DM 16.80. 

Bremen Astronomers and Amateurs was 
issued to celebrate the 200th anniversary of 
Wilhelm Olbers’ birth (October 11, 1758) 
and the opening of the fine public observa- 
tory of the Olbers Society. Half of this well- 
illustrated volume tells about famous as- 
tronomers in the past who lived in and near 
Bremen, such as W. Bessel, J. H. Schroter, 
and F. Nélke. The remainder is an account 
of the Olbers Society, an active amateur 
group which has operated a planetarium 
since 1953. This organization has been very 
influential in spreading amateur astronomy 
in northern Germany. 


SECOND CONFERENCE ON CO-ORDINATION OF 
Ga.LactTic RESEARCH, A. Blaauw, G. Larsson- 
Leander, N. G. Roman, A. Sandage, H. F. 
Weaver, A. D. Thackeray, editors, 1959, 
Cambridge University Press, New York. 93 
pages. $3.00. 

In this volume are presented the results 
of a conference held at Saltsjébaden, Swe- 
den, in June, 1957. Research on the Magel- 
lanic Clouds and on star clusters is stressed, 
and an appendix presents the recommenda- 
tions of a committee formed to establish 
photometric standards. 





Availability of 
ESSCO PUBLICATIONS 


For several decades, the Eastern Science Sup- 
ply Company, Boston, Massachusetts, provided 
teachers of astronomy, both amateur and profes- 
sional, with publications and other study mate- 
rials. We have acquired the remaining stock of 
star maps, charts, and booklets, of which the 
items listed below will be continued in print 
and brought up to date where necessary: 


Sc Equatorial constellation chart — 
with star designations 

scl Test equatorial chart — without 
star or constellation names 

Sc2 Circumpolar constellation chart — 
with star designations 

Sc2 Test circumpolar chart — without 
star or constellation names 

$508A Ecliptic-based star map — with 
equatorial grid and names 

$508  Ecliptic-based star map — with 
equatorial grid, without names 

$508B Ecliptic star map list — positions 
and magnitudes for 224 stars 

$505 Nine-inch protractor on paper — 
for planet orbit drawings 

$511 Inner planet chart — orbits of 
Mercury, Venus, Earth, Mars 

$512 Outer planet chart — orbits of 
Mercury to Saturn 

S501A Special rectangular co-ordinate pa- 
per — for star maps 

$502 Polar co-ordinate paper — for cir- 


cumpolar star maps 


Price for each item listed above: 1 to 9 sheets, 
10 cents each; 10 to 24 sheets, 8 cents each; 
25 to 99 sheets, 6 cents each; 100 or more, 
5 cents each. 

From Stetson’s Manual of Laboratory Astrono- 

my, the following chapter is available as a 

separate booklet, at 50 cents each: |, Star Chart 

Construction. 


SPECIAL: DC5 — Large wall chart of the Draper 


spectral classes, printed in four colors and 
mounted on canvas. Limited quantity. (Slightl 
damaged along edges.) $14.00 eac 


SKY PUBLISHING CORPORATION 


Cambridge 38, Massachusetts 
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We would like to tell you about Questar’s 
wonderfully smooth slow motions that have 
no backlash, work all the time, and consti- 
tute their own safety slipping clutches. 

If you have ever used slow motions of this 
continuous 360° type, you will, of course, 
understand why we fussed around so long to 
get our drives exactly right. We know that 
nobody will continue long to use a contrap- 
tion that gives more trouble than pleasure, 
because, being human, we prefer fun to 
work any old time. So if our baby is any- 
thing, it is the sweetest-working little rig 
you ever lent an eyeball to. Compared to 
some, the luxury it gives you is practically 
sinful, thank goodness, so you'll use it all 
the time. 

We are not fooling about this either — 
some Questar owners won't give up their 
instruments for a single night. Such a one 
is Mr. C. C. Moler of 228 E. Irvin Avenue, 
Hagerstown, Maryland, whose letter of May 
18th says: “I have written you at this length 
to assure you that we are highly pleased, and 
if you should at any time have prospects in 
this neighborhood we shall be glad to dem- 
onstrate our instrument.” Mr. Moler’s Ques- 
tar reached him, alas, with one leg that did 
not fit at all, and to our pleas to send us 
back the good leg so that we could match 
it exactly, he just says, No, he’s made the 
first one fit (although it’s scratched) and 
doesn’t want to miss a night. We've sent 
him six nonfitting legs, by guess, so far, and 
the matter isn’t settled yet. We suppose this 
is what they call consumer acceptance. Any- 
way, it’s very nice to know that our luxurious 
little product is considered so indispensable. 

The picture was taken by a Questar 
through its finder, at a working distance of 
about 14 inches. (That's right — Questar’s 
finder is superb for macroscopic work like 
this. We'll tell you more about it later.) A 
grainless 8-x-10 enlargement from microfile 
35-mm. film in Hexacon camera body. Here 
is shown the 3/16-inch-diameter pinion 
whose tiny V-groove pinches the edges of 





two 4.1-inch-diameter stainless-steel disks. 
The large round object, smaller than your 
little fingernail, serves as bearing for the 
pinion shaft, and as spring-loaded excentric 
bushing to exert the necessary pressure by 
rotating clockwise. This view is inside the 
right-hand fork; on the outside the pinion 
shaft carries the skirted control knob. Be- 
tween the stainless driven disks is a third 
of lesser diameter, which acts as spacer and 
fulcrum for the pinching squeeze exerted 
on the rim. This is our famous friction drive, 
whose velvet feel will warm the heart of 
any lover of fine instruments. 

Simple, isn’t it? Oho! That’s what we 
thought six years ago after we had given it 
some 30,000 revolutions under load without 
a sign of wear. What a drive! No backlash 
or dust-jamming or loosening, as with gears. 
But like many simple things, our fine drive 
had strict requirements. If the pinion’s 
temper is too soft, it quickly wears. If heat- 
treated to too great a Rockwell number, it 
will fracture from excessive brittleness. The 
size and angle of the pulley notch is very 
critical, to match the total thickness of three 
disks of stainless steel. So these must be 
held to plus or minus two ten-thousandths 
of an inch. The hardness or temper of these 
disks is also very critical, so here is what 
we do: We buy standard warehouse, full- 
hard-temper 18-8, type-302 stainless-steel 
strip of a certain greater thickness, then send 
it to a company in New England which has 
a little micro-rolling mill. Its rolls are only 
4.5 inches wide, just big enough, and after 
a few passes our steel has just the right de- 
gree of thickness and extra hard spring. An 
accurately ground $800 die is used to turn 
this very tough thin ribbon into perforated 
circles, one-third of which get turned down 
on the engine lathe. Not so critical is the 
excentric bushing, which works best when 
made of marine bronze, with a brass arm 
silver-soldered to it. Lubrication is with 
“Molycote.” 

Finally, both outside disks are hand-de- 


- July, 1959 


burred, and polished on the engine lathe 
until they look the way we want them to. 
Then, upon assembly, each drive is “broken 
in” until it works and feels just right. At 
this writing some 300 pinions are being 
heat-treated first and having their V-grooves 
ground later, a method which costs more but 
may produce a finer piece. Slipping clutches 
in both side-arms and base use the “‘stickage”’ 
property of a thin sheet of nylon to resist 
first gross movement before sliding easily. 
This may keep you “on target” during an 
accidental jar, a useful feature quite unfelt 
when knobs are turned. 

Yes, this is going to a lot of trouble to 
perfect just part of our machine. We tried 
an awfully large number of materials, and 
scrapped pieces of metal by the thousand, be- 
fore we learned what not to do. It cost us 
a king’s ransom when pennies were in short 
supply, but we have never for a minute had 
regrets. Because this drive is just the thing 
our Questar needed, and we can just about 
guarantee it will spoil you for any other 
kind. 


Questar will be on exhibition in ‘20th 
Century Design: U.S.A.” at the Cleveland 
Museum of Art, July 8 to August 16, 1959, 
and the City Art Museum of St. Louis, Sep- 
tember 14 to October 25, 1959. 


Export and Import Department: A Questar 
has for some time been used in solar I.G.Y. 
work by Dr. Huberta von Bronsart in Stutt- 
gart. Last week we shipped one to Prof. K. O. 
Kiepenheuer of the Fraunhofer Institute at 
Freiburg, Germany. 

The only parts of Questar we import are 
the leather case from England, and our spe- 
cial focusing eyepieces and one prism from 
Japan. We have now exported Questars to 
every continent. 

Now they are writing to us in beatnik. An 
aficionado writes, “I dig the neat size of the 
yidda-fedda, but not do I dig the price. . . .” 
The drive we have been telling you about is 
just one small part of the cost. 

Questar’s $995 price has been the same 
since 1955. We have been trying to hold the 
price line by more sales and more efficient 
manufacture, while continuing to build into 
each instrument better components made by 
more expensive processes. To build our busi- 
ness we have been satisfied with modest 
profits, which have never been large enough 
to pay commissions to distributors. Others 
have found that even easy-to-make types of 
catadioptric telescopes cannot be made at 
bargain prices. So far so good — we hope to 
hold the line a little longer against this thing 
of one and two price rises every year on 
some materials. We can tell you this, that 
we will never cut the quality, and future 
Questars will never cost less than they do 
right now. What brought on these thoughts 
was the shock we received upon learning 
that the cost of one part had jumped 50 per 
cent in three years. 


QUESTAR CORPORATION 
New Hope, Pennsylvania 
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Enjoy the extra thrills 


of superb 6-inch performance 
at a 4-inch price! 





























Only this Model RV-6 

6” DYNASCOPE® gives you 
at such reasonable cost 
so many extra quality 
features you are now 
missing. 


New pleasures and new opportunities 
await you with this masterfully engineered, 
precision-made, 6-inch electric Dynascope. 
Constructed of lifetime materials and finished 
to exacting professional standards, it includes 
features you never expected to find at this 
modest cost — including 

— electric drive 
— setting circles for both right 
ascension and declination 


— rotating tube for more comfort- 
able viewing 


Model RV-6 Features Include: 


f/8 6-inch Parabolic Pyrex Mirror accurate to Ya wave. 
(Guaranteed to resolve to theoretical limits.) 


Protected with layer of zircon quartz. 


@ New Dyn-O-Matic Electric Drive, totally enclosed, with self- 
acting clutch, precision gears. 





Setting Circles for right ascension and declination, beauti- 
fully engraved and calibrated. 


© 3 Matched Eyepieces — 75x, 150x, 343x. Other sizes avail- 
able. Powers can be increased with Goodwin Resolving 
Power lens. 


e | rd ® 6x30 Crosshair Finderscope. Achromatic, coated, with mi- 


crometer focusing. 










© Heavy-duty Equatorial Mount adjustable for any latitude. 
Rack-and-pinion Eyepiece Holder for smooth, accurate focus- 
ing. 

Strong Lightweight Tripod for sure, steady support. 





» § You can own this handsome 


~ 


New DYN-O-MATIC Drive tracks automatically, lets you 6-inch DYNASCOPE® (Model RV-6) 
devote full attention to viewing. Self-acting clutch engages $ 95 
and disengages without pause as you seek different objects. For only 194 artford, Conn. 
A.C. 110/120-volt, 60-cycle synchronous motor plugs into Shipping weight 50 Ibs. Express charges collect. 
any household outlet. Drive completely enclosed in aluminum EASY PAYMENT PLAN AVAILABLE. 
housing. Send your order today for prompt delivery. 











CRITERION MANUFACTURING CO. pepe. ets-3, 331 church Street, Hartford 1, Conn. 
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—FIRST STEP TO FINER PERFORMANCE! 





Custom 
Achromatic 
Objectives 
and Sunshade 


Criterion Custom Series Achromatic Objectives 
are of the highest precision quality, tested and 
approved Pes acclaimed to be superb in every 
fespect. Equipped with sunshade and dewcap. 


FEATURES 

@ Perfect color correction at the wave lengths 
of the C and F spectral lines, best for visual 
observing. Scientifically designed, corrected 
by master craftsmen. 

Delicately hand-corrected to fullest minimi- 
zation of residuals, and to eliminate spheri 
cal aberration. 

@ Air-spaced to very critical optical formula. 
© te on silly ey coated on all surfaces 
for maximum light transmission. 

@ Cell engraved with effective focal 

and completely threaded. 
@ Sunshade extension with dewcap on all sizes. 





length 


Cat. # Clear Aperture Focal Length Price 
$-210 60mm. (2.4) 910mm. (35.8) $19.95 
$-220 3” 1250 mm. (49.2’) 52.00 
$-230 4” 1600 mm. (62.9°’) 95.00 


Four-Vane 
Diagonal Holders 


Criterion 4-vane diagonal 
mountings are fully ad- 
justable, will hold ellip- 
tical diagonals in perfect 
alignment. Made of brass, 
chemically blackened. Pre- 


cision adjusting screws 
center flat and vary its 
angle so_ that primary 


and secondary mirrors can 


be set in perfect align- 

ment. Thin vanes with 

special adjustable studs. 

Cat. Minor-Axis Size For Tubes Price 
$-51 1.25¢° 612" to 72" $10.00 
$-52 1.30” 62" to 712" 10.00 
$-53 1.50” 81/2" to 92" 10.00 
S-54 1.75” 9Y2"’ to 1012" 12.50 
$-55 2.00" "toll" 1495 | 
$-56 2.50" Specify tube 1.D. 19.95 


= ewe ew ew ee ee ee eee ee eee eee eee oe 
Revolving 


Turret 


The Criterion Revolv- 
ing Turret holds three 


eyepieces so that, as 
desired, the power of 
the telescope can be 


changed by merely turn- 
ing the turret to a dif- 
ferent ocular. Click stop : 
insures positive and accurate positioning of 
each eye! iece. Turret holds eyepieces of stand- 
ard 114” outside diameter. Fits into the holder 
of any refractor or reflector telescope that uses 
114” eyepieces. Requires no alteration or ad- 
justment and can be attached as easily as put- 
ting eyepiece into scope. Made of brass and 
aluminum with polished chrome-plated barrels. 
Cat. #SRT-350 $14.50 


Wide-Angle Erfle Eyepiece 

Our 16.3-mm. Erfle wide-angle eyepiece has 

a 75° field, Astonishing wide-angle views. 

Coated. Highest precision and_ specifically 

designed for telescopic use. Chrome barrel. 

Guaranteed to be superior in every respect. 
Cat. #SE-63 — 1%” O.D. ............ $18.50 
Cat. #SE-62 — 0.946” O.D. ........ $16.50 





Catalog F, describing other accessories and 
parts, cheerfully sent on request. Satisfaction 
guaranteed, or money refunded. Send check, 
cash, of money order for immediate delivery. 
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Paraboloidal 
Mirrors 


The most important part 
of a reflector telescope 
is the precisely figured 
mirror. A mirror with 
a spherical surface suf- 
fers from spherical aber- 
ration, so it must be 
altered to a paraboloid 
to focus all the light 
rays in each bundle to the same point. 





Con- 
siderable skill is required to parabolize a fine 
mirror properly. Criterion Custom mirrors are 
made of the best pyrex glass, selected for free- 


dom from internal stress and strain, and of 
the correct thickness for each size, parabolized 
by craftsmen and tested by Ronchi and Fou- 
cault tests, as well as by diffraction rings and 
resolution of double stars. They are aluminized 
and overlaid with zircon quartz. Each is 
guaranteed unconditionally, and to perform to 
the limit of resolution for its size. 


4” pyrex, f.]. approx. 40” . $31.00 
6” pyrex, f.1. approx. 54” $45.00 
8” pyrex, f.l. approx. 64” $89.00 
10” pyrex, f.1. approx. 80” sesecese $179.00 
12” pyrex, f.1. approx. 96” See $275.00 


A tolerance of 5% in focal length is custom- 
ary. A deposit of 14 is required with orders 
for 8” to 12” mirrors. 
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Achromatic Finder Scopes 


Two models: 6x, 30-mm., and 10x, 42-mm. 
Coated achromatic air- -spaced objective, cross- 
hairs, built-in duraluminum tube finished in 
white enamel, dewcap. Sliding focus adjust- 
ment. Can also be used as excellent hand 
telescopes for wide-field views of the sky. Fit 
Mount Bracket #SF-610 

6 x 30 Achromatic Finder Sebtisesiss] $12.50 
10 x 42 Achromatic Finder $18.00 


Heavy-Duty Equatorial Mount 


For 6" to 10" 
Scopes 





Here is rock-steady viewing. Equipped with 
roller bearings for smoothest operation. 11} 
diameter shafts. Can be fitted with clock drive 
and setting circles. Oversize massive castings 
insure utmost stability. Saddle is 12” long. 
Legs are equipped with Tri-Lock arrangement. 
Adjustable for all latitudes. Over-all height 
36”. Clamps on both axes. Shipped by Express 
ready to use. 

Cat. #SK-9 .... $149.50 f.0.b. Hartford, Conn. 

Shipping weight 45 lbs 


CRITERION MANUFACTURING CO. 


Manufacturers of Quality Optical Instruments 


Dept. STP-16, 331 Church St., Hartford 1, 








Rack-and-Pinion 
Eyepiece Mount 


The most mechanically 
perfect focusing is by rack 
and pinion. This mount 
takes standard 114” eye- 
pieces. Full 314” of travel 
— more than ever before. Ac- 
commodates almost any type of 
eyepiece — positive and negative. 
Two knurled focusing knobs, 
variably tensioned and positioned. 






Solid cast-metal sliding brass 

tube — close tolerance prevents looseness. 
Mount aligns itself to any type tube. Four 
mounting holes, nuts and bolts included. Eve 
mount has square-rod-type diagonal holder 


which prevents loose alignment and vibration. 
Rod tempered to minimize temperature changes. 
Adjustable for 3” to 8” scopes, also 12” scopes 
if so specified at no extra cost. Order one or 
more of the complete eyepieces described below 
at the same time you send for this rack-and- 
pinion device, which accommodates any of our 
eyepieces perfectly. 
Cat. #SU-38 $7.95 postpaid 

New Model Eyepiece Mount 

Same features as above but has wider base that 
is contoured to match the curve of a 7” to 8” 
diameter tube. Makes professional appearance. 
Furnished without Diagonal Rod #SU-9R $9.95 

Diagonal Rod Cat. #SU-9R $1.00 


Reflecting Telescope 
Mirror Mounts 


Mounting the mirror to 
your scope correctly is most 
important. Criterion mounts 
are especially well designed, 

and are made of cast alu- 

minum with brass mount- 
ing and adjustment screws. 
tube, other section holds mirror. 
accomplished by 
adjusting nuts. 

or over your tube. 
tween the two cells. 





fits 
Alignment 
three spring-loaded knurled 
Outer cell designed to fit into 
Sufficient space left be- 
All drilled and tapped. 


One section 


Complete with holding clamps, springs, nuts, 

etc. Ready for use. Will prevent vibration 

and hold alignment once set. Will hold mir- 

ror without distortion of surface parent 

ss = ay eres $6.00 

4” ... 3.50 9” .. 12.50 

Wr asdens .. 4.00 10” . 14.75 
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Complete 

Eyepieces 

Finest quality. They are precision machined, 

mounted in standard 114” outside diameter 


barrels; 7%” O.D. also available at no extra 

cost. Can be taken — for cleaning. De- 

signed to give sharp flat field clear to edge. 

Huygens 18-mm. f.l. (34”)...... 

Kellner 9-mm. f.l. (34”)......... 

Kellner 7-mm. f.l. (9/32”)..... 

Kellner 12.7-mm. f.]. (4”).......... 

Orthoscopic 6-mm., f.1. CA")... 

Orthoscopic 4-mm., f.l. (5/ 32”) 

= eae ee eee eee ee ee ee ee oe 

Convert your present 35-mm. Camera 

with new Astro-Photo Adapter 

Developed by Criterion for single-reflex 35- 

mm. cameras with interchangeable lens. 

Adapts camera to eyepiece of any telescope, 

reflector or refractor. 

35-mm. cameras with screw-type lens mount: 
CPA-36 for 144” eyepiece holders $19.00 
CPA-37 for 4” standard Dynascopes $17.50 

35-mm. cameras with bayonet-type lens mount: 
BPA-36 for 114” eyepiece holders $22.50 
BPA-37 for 4” standard Dynascopes $21.00 








a 
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MAGNUSSON TELESCOPES 
AND ACCESSORIES 


® New mountings as low as $29.00 and 
$59.00. 
® New low-priced clock drives. 
Parts ave sold separately. Write for prices. 
O. MAGNUSSON 


14570 W. 52nd Ave., Arvada, Colorado 















TELESCOPE MAKERS 


Everything for the Amateur 
Mirror- 


a: ae $4.50 up 


Thousands of our customers with no special 
training have built powerful precision tele- 
scopes with our quality supplies, instructions, 
and guidance 
Send for Complete 
Telescope Making Instructions, 10c 


ALUMINIZING 


Superior Reflecting Surface. 
Guaranteed not to peel or blister. 
Mirrors Made to Order — Mirrors Tested Free 





EYEPIECES PRISMS 
CELLS BINOCULARS 
PRECISION 
TRI-TURRET 


Holds 3 standard 14,”% 
O.D. eyepieces. Smooth * 
turn to grooved notch 
aligns eyepiece pre 
cisely, ready to focus 
for various powers. 
Suitable for reflectors 

or refractors. $15.75 5 








: ee 
ORTHOSCOPIC EYEPIECES 
HIGHEST QUALITY © MADE IN U.S.A. 
Special four-element design, with fluoride- 
coated lenses, gives a wide flat corrected field. 
Standard 144” O.D. E.F.L. 6-8-12-16-24- 
mm. . .... Postpaid $15.95 


Write today for FREE Catalog. 


Precision Optical Supply Co. 


1001-T East 163rd St., New York 59, N. Y. 
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GLEANINGS FOR ATM’s 


CONDUCTED BY ROBERT E. COX 


A Low-Cost FURNACE To MELT METAL FoR CASTINGS — II 


| ipaconaaa abc ical of a burner will 
complete the reverberatory furnace 
described here last month. This burner, 
shown in Fig. 8, is designed to operate 
on oil, bottled gas, or low-pressure natural 
gas. It may not, however, work well on 
all three fuels with a furnace of some 
other design. 

Pipe-Fitting Parts. The burner is con- 
structed mostly from pipe-fitting parts 
readily obtained at any plumbing sup- 
ply house. A 14” pipe tee and two cast- 
iron plugs are needed, and only the plugs 
require machining. In Fig. 9 the plug 
at the right is bored with a 3” horizontal 
hole and then drilled and tapped for a 
setscrew. The plug at the left is the 
Venturi, and the dimensions given (for 
natural gas in Fig. 9, for oil or bottled 
gas in Fig. 10) must be carefully followed, 
and the unit must be polished so that 
the inside surface is perfectly smooth. 

The Jet. The burner jet is brass, alumi- 
num, or steel, and can be moved in and 
out of the tee by loosening the setscrew. 
This regulates the flame, and the opti- 
mum position varies depending on the 
fuel used, fuel pressure, and air flow pro- 
duced by the blower. Tightening the 
setscrew holds the jet in place once the 
best position is determined. 


Fig. 9 shows the arrangement for 
natural gas; here the air enters through 
the jet and the fuel from below. This is 
reversed if oil or bottled gas is used, and 
a special jet (shown in Fig. 11) must be 
used. For natural gas you will need a 
standard 14” plug-type shutoff valve at 
the base of the tee to regulate the gas 
flow; another valve is required on the air 
jet. This is also a plug-type shutoff, and 
must be 4” inside thread, bushed down 
to 3”. : 

For oil or bottled gas, a needle-type 
valve is needed on the jet to control the 
fuel flow, the air pressure being regulated 
by a rheostat on the blower. 

The Blower. No matter what type of 
fuel is used, a blower is essential to sup- 
ply air under pressure. Although profes- 
sional foundrymen use complex units, a 
simple one can be made at little expense. 
The blower shown in Fig. 8 cost only 
$7.85 and is adequate for this furnace. 
The unit and its motor were purchased 
from a vacuum-cleaner repair shop for 
$2.75; the rheostat, from a sewing-machine 
agency, cost $3.00; and a cord and plug 
took up the balance. When you buy a 
blower, make sure that the motor has 
ball bearings and that the brushes and 
commutator are in good condition. Mount 





Fig. 8. The burner for the furnace. Flame issues from the Venturi plug on top 
of the blower unit and enters the furnace through the port at the right. 














sedi Pipe TEE 
SETSCREW 


Fig. 9. For natural gas 
the jet of the burner is 
a straight tube feeding 
directly into the Ventu- 








1.1887 1.062” 078" 


JET 7.5” LONG (foes: 62s" 


ri. When used for this 
type of fuel, the blower 








Natural Gas 
Enters Here 


VENTURI 
PLUG 





Here 
BACK 
PLUG 


is put behind the jet 
and not at the bottom 
of the tee as in Fig. 8. 
The dimensions given 
here and in Fig. 10 
should be carefully fol- 
lowed if these jets are 
to perform well. 


Air Enters 








the unit so that the air intake cools the 
motor by drawing air around it. 

In Fig. 8 the blower is located at the 
bottom of the pipe tee for use with the 
jet for oil or bottled gas. Oil should be 
fed under slight pressure, by piping it 
from a vented tank about 4’ above and 
to one side of the furnace. Bottled gas 
is already under pressure. 

Natural gas is generally supplied at 
very low pressure. To combine it with 
air and force the mixture into the furnace, 
the blower is connected to the jet and 
the gas to the bottom of the tee. As the 
air stream flows through the Venturi, a 


fuel-oil can, suspended 4’ above the 
furnace, to the valve at the rear of the 
jet. With the charge-pour opening al- 
most upright, place a mound of hot em- 
bers in the tank. Start the blower at about 
one-third speed and very slowly open the 
oil valve until an orange flame about a 
emanates from the Venturi 
When the lining heats to a 
light red, allow more oil followed by 
air, until the iining glows light 
yellow. The flame from the blower is 
now short and yellowish white. Begin 
loading the tank by dropping 10 to 15 
pounds of brass chunks into the charge- 


foot long 


opening. 


more 





Fig. 10. With oil or 
bottled gas the jet has | 


a constriction at its be 
. . 0.813 

throat and the air is 

fed from the bottom of | 


the unit. 
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partial vacuum is created in the burner 
housing, and this draws the gas upward 
into the tee and causes it to mix with the 
air. 

Charging the Furnace. As brass and 
aluminum are the metals most often 
used by amateurs who make their own 
castings, the charging procedures for them 
are described here. While we assume that 
the furnace is oil-fired, the technique for 
the other fuels is practically the same. 
It is best to use brass for the first heat, 
because the higher 
this metal will insure a thorough burning- 
in of the lining. 

Connect a line from a vented 5-gallon 


Fig. 11. The principal jet parts 
for a burner for oil or bottled 
gas. The Venturi is at top cen- 
ter in the picture, the back plug 
at the right. The flat section of 
the jet is a seat for the setscrew; 
it prevents the unit from turn- 
ing when the screw is loosened 
for adjusting the jet. 





melting point for 





JET Ye" Standard 
P Thread 
VENTURI PLUG —s 
pour opening. When these are melted, 


add the rest of the metal. After all the 
brass has become fluid, the first casting 
may be poured. 

For melting aluminum, the process is 
similar. Heat the furnace as before and 
then temper the flame by slowing the 
blower and increasing the flow of oil. 
This has the dual purpose of reducing 
the heat to a suitable level for aluminum 
and of preventing the oxidation of the 
metal by excess air. ‘The furnace should 
ready to receive the charge of 


now be 


aluminum. 
Casting. 
ture is 


The correct pouring tempera- 
determined 


most easily with a 













Equatorial Telescope Mounting 








Suitable for 4” to 10” 
telescopes. Heavy alum- 
inum castings and steel 
shafting machined to 
very close tolerances. 
Polar-axis and declina- 
tion shafts are square 
to one another to within 
three minutes of arc. 
Adjustable for all lati- 
tudes. Has cast boss for 
clock drive. $37.50. 


UNIQUE PRODUCTS Agency 
212 East Key * Okla. City 10, Okla. 

















Precision Diagonals 


You will get the best possible per- 
formance from your telescope with one 
of our clear fused quartz diagonals 
Accuracy guaranteed 1/20 wave. 


Ellipse 1.25" x 1.77" $12.00 
Ellipse 1.5" x 2.12" $15.00 
Pyrex diagonals, 1/8-wave accuracy. 
Ellipse 1.25" x 1.77" $ 6.00 
Ellipse 1.5" x 2.12" $ 9.00 
Without aluminum coating, deduct $1.00. 


Send for our complete list of supplies, 
quartz mirrors, blanks, oculars, 
coatings, and accessories. 


E & W OPTICAL CO. 


2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 








TRIGARTH 
TURRET 
and 
Eyepiece 
Attachment 
with Rack 
and Pinion 





Just turn the Trigarth Turret and easily im- 
prove the performance of your telescope. It 
holds three eyepieces of standard 1144” O.D. 
The Trigarth Turret sells for $15.95 postpaid. 
Also priced at $15.95 postpaid, the Eyepiece 
Attachment with Rack and Pinion takes stand- 


ard 1144” O.D. eyepieces. The rack and 
pinion is machined from solid aluminum 
castings, precisely fitted for smooth perform- 
ance. The main tube is 134” long; sliding 
tube adds 2”; total movement 334”. Choice 
of gray or black crinkle finish. 

Both Turret and Eyepiece Attachment, $31.90. 


ELLIPTICAL DIAGONAL 
HOLDER 
Accurately machined from solid 
brass to fit 144” minor axis ellipti- 
cal diagonal. “Fully adjustable for 
rotational and longitudinal move- 
ment. Guaranteed to 
keep your diagonal 
precisely and securely 
Pr In proper position at 
all times. $10.50 ppd. 
MIRROR CELLS 
6” — $7.00; 8’ — $11.50; 10’ — $35.00 
BUILD YOUR OWN TELESCOPE 
Prisms Lenses Eyepieces 
Mirrors ground to your order 
Aluminizing—with Quartz Coating 
Satisfaction Guaranteed 
Write for Free Catalog. Instructions, 10¢. 


GARTH OPTICAL COMPANY 
P. O. Box 991 Springfield 1, Mass. 
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Build this new 6 CLEVELAND yourself... 





with parts designed to match and machined to fit | THANK YOU, ATMs. We want you to 


costs of assembly, collimation, and painting. 


know that your quick acceptance of 
the Cleveland design and your 


every state are deeply ap- 
preciated. Your fine re- 


It goes together easily, and you save all the 74 <ilailh dailies teaiy lanes 


sponse inspires us to make 


OU no longer need to search here, there, and everywhere for parts, then every effort to merit your 


cut and fit unrelated pieces to build a telescope 
supplies everything you need except mirrors and eyepieces (we expect to 
supply these soon). The Cleveland can be put together with a screwdriver 
and wrench. You'll find every Cleveland product is part of a balanced design, 
engineered specifically for the amateur telescope maker who wants a profes- 
Yet each part and accessory is a well-designed, ac- 


sional-type instrument. 
curately machined unit in itself which can be purchased separately 


If you want a high-quality instrument you can be proud of, the “do-it-yourself” 
fun of building it, and a real saving in cost, the Cleveland was designed for 
you. Order yours now and enjoy the superior performance of a well-mounted 


telescope for years to come. 





COUNTERWEIGHT Molded Jead and anti- 


, 


mony. 3¥,"” diam. x 3” with 1” 
pounds. Aluminum locking knob will not scar axle. 


TUBE Extruded aluminum, 7” 


60” length 


O.D., 0.072” wall, 


6” MIRROR CELL Solid plate pro 
tects mirror. Ring housing reduces convec- 
tion currents. Improved clips hold mirror 
without pressure. Shockproof, cushioned 
adjustments prevent vibration, keep mirror 
in collimation. No springs. Cast aluminum, 
machined for 7” O.D. tube. 


SETTING CIRCLES 5” cast alumi- 

num with machined faces. /”-wide scales 

are white-anodized aluminum with large, 

legible figures and accurately etched black 
) 


graduations. 1” to 2” bore. 


1%” EYEPIECE HOLDER Acme 
threaded brass sleeve in accurately ma 
chined, cast-aluminum housing gives you 
smooth, micrometer-sharp focusing. One 
turn moves eyepiece 0.125”. Stays where 
you set it. Only one moving part. 


DIAGONAL HOLDER Fully adjust 
able, shockproof design. One turn moves 
mirror position 0.050%. Three screw ad- 
justments give you perfect control of mir 
ror angle, make collimating easy. Made 
for 1% x 1¥, elliptical or rectangular mir- 
rors, or 1Y,” prisms, tubes up to 10”. 
Specify mirror type, size, and tube ID. 
when ordering. 


bore. Weight 1214 





Complete as illustrated 
Without legs 


Without legs 
Tube 7” 0.D. x 60” length 


6” Mirror Cell for 7’ tube 
Diagonal Holder for 7’ tube 


14%” Eyepiece Holder 
Setting Circles per pair 
eter) 


Cleveland, except mirrors 
eyepieces 





PRICE LIST 
Equatorial Mount for 7’ tube 
Complete for tubes to 9° x 60’ 89.75 “ 


Counterweight 1’ bore, 121/2 Ibs 495 " 


For tubes up to 10’ diameter 9.15 “ 
(Specify diagonal and tube size 


1” to 2” bore. (Specify diam- 


SPECIAL: Complete parts and 
instructions for building the 6” 
and 


Add 3% sales tax on Ohio orders. 


$79.50 f.o.b. 
69.50 ” 
79.75 =” 
14.85 “ 

8.35 ppd. 
795 ” 
795 ” 
1278 ” 

$129.75 f.0.b. 








Complete telescopes 
to order. Write for 
information and prices. 








—CLEVELAND ASTRONOMICS— 


Cleveland Astronomics continued confidence. 


Compare the features of this new 6” Cleveland 
with telescopes costing much more. Easy-to-follou 
instructions show you how to assemble it, collimate 
mirrors, and use setting circles. 


CLEVELAND EQUATORIAL MOUNT 


A fine mirror needs a fine mounting. The Cleve- 
land gives your portable telescope the stability of 
a permanent support. Guarantees smooth perform- 
ance. 

1 Rotating base permits you to set up anywhere, 
then easily align and lock the polar axis on 
north. Makes accurate locating and tracking 
much easier. 

2 Quick-adjusting, positive-locking tube clamp 
with concealed stop permits rotation of tube 
in saddle, keeps tube in correct balance, pre- 
vents sliding. 

3 Husky, vise-grip latitude adjustment is easy to 
change, stays where you put it. We set it to 
your latitude before shipping. 

4 Rigid, high-strength aluminum construction 
eliminates excessive weight, prevents rust. 

8 All parts accurately machined to close toler- 
ances for smooth, trouble-free operation. De- 
signed for easy addition of accessories. 

a Accurately ground and polished steel axles, 
extra-long bearings and large brakes provide 
free movement and precise control. 

7 Sturdy, cast-aluminum, tapered channel legs 
open to fixed position, require no folding 
braces. Close easily for carrying. 


Cleveland, Ohio °* Chagrin Falls, Ohio pops pe gon end 
MAIL ADDRESS: BOX 209, CHAGRIN FALLS, OHIO or money refunded. 
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pyrometer. If such an instrument is not 
available, the following test is sufficiently 
accurate and is easily performed with 
a little care. When the metal shows a 
faint red glow in subdued light, take a 
clean steel rod }” in diameter (a welding 
rod is just right) and stir the molten 
metal for 10 seconds. Quickly withdraw 
the rod, and if the metal slips away from 
the rod cleanly it is ready for pouring. 
Before casting, take a second welding 
rod having 2” of one end bent at a 
right angle and skim the surface of the 
molten metal to remove dross. 

At the end of a casting period, drain 





Fig. 12. Mold for a telescope yoke. 





Fig. 13. Castings made with a furnace like the one described in this article. 


the furnace by rotating it until the open- 
ing faces downward, and allow it to cool 
in this position. Always start with a 
clean and empty tank, as any metal left 
to burn during the heating-up period 
can damage the lining. Furthermore, 
starting with an empty tank, instead of 
one partially filled, takes about half as 
much time to bring the metal to pouring 
temperature. 

Molds. For most telescope parts that 
have a ring or cylindrical shape and not 
too large a diameter, suitable molds can 
be made from tin cans. Printed or painted 
labels should be burned off by heating 
the cans red hot. Be sure they are clean 
and dry before making a pouring. Any 
water left in the cans to be used as molds 


is likely to cause blowholes in the casting. 

The pouring port and the mold should 
be as close together as possible to mini- 
mize oxidation of the metal as it passes 
through the air. ‘Therefore, before start- 
ing a charge, place the mold so that when 
the furnace is rotated to pouring posi- 
tion the opening just clears the mold. It 
may be necessary to raise the mold by 
putting bricks beneath it. 

A telescope mounting yoke was cast in 
the mold made from two tin cans illus- 
trated in Fig. 12. Two thin-walled conduit 
bosses were brazed to the outer can 180° 
apart. The inner one was filled with 
gravel to keep it from floating, and was 
carefully centered before pouring began. 

The finished mounting yoke, still in its 
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featuring our 


SPACE K-4 
DELUXE 


WANTED 
Professional and Amateur Astronomers 


Put your ideas and experience to 
work. Extensive expansion program by 
Spacek Instrument Co. 
requires individuals with 
a knowledge of tele- 
scopes, optics, and as- 
tronomy. 

Proven design, low 
cost, and excellent per- 
formance of our SPACE 
K-SERIES _ telescopes 
have met with the ap- 
proval of many schools, 
observatories, and clubs. 

Here is an excellent opportunity for 
responsible persons, who are interested 
in supplementing their income, to dem- 
onstrate and sell our telescopes. 

Write for complete information about 
our Individual Dealer Plan. 





















finish. 


bracket. 


e Instructions. 


$3950 


TELESCOPES 


by SPACEK INSTRUMENT CO. 


CONSIDER THESE PROFESSIONAL-TYPE FEATURES 


e Optical system: 4!4-inch mirror, {/l11, spherically corrected with surface 
accurate to 1/4 wave, aluminized and quartz over-coated. 

e Mounting: Equatorial and adjustable for latitude. Massive aluminum 
castings with l-inch-diameter shafting on both axes and Tensalloy bear- 
ings. Clamps provide any degree of tension desired. Two lock-nuts on 
saddle permit simple removal of tube. All steel parts chrome plated and 
carefully machined to give maximum rigidity. 

e Tube: Seamless aluminum, painted black inside, with hammer-tone green 


e Rack-and-pinion focusing: Accommodates standard 1!4-inch eyepieces. 
e Finder: 6 power, with achromatic objective, and mounted in adjustable 


Pedestal: Heavy-wall steel tube with collapsible legs. Guaranteed free from 
torque and wobble. Design allows tube to be swung in any position without 
bumping into legs. Pedestal, mount, and legs painted black crinkle finis 

e Three eyepieces: 50x Kellner, 100x and 200x Ramsdens. 





GOR UG Cee CRIONIOE go o.oo cds ccccccctcccccseseces $249.50 

SPAEE BS Gimed Cepatetial).........ccccccccscccccccssece $ 39.50 

OTHER SPACE SPACE K-SATELLITE (3-inch Altazimuth)..................- $ 29.50 

RACK AND PINION (fits any size tube).................--- $ 8.50 

K-SERIES 6-POWER ACHROMATIC FINDER.......-........2-.2-0e0--. $ 7.25 
TELESCOPES MIRROR CELLS: 6-inch, $6.50; 8-inch, $10.50; 10-inch, $19.50 


Prices are f.o.b. Pottstown, Pa. 
Pennsylvania residents add 3% sales tax to all prices. 


AND ACCESSORIES 








All prices subject to change. 
Write for free literature. 
DEALER INQUIRIES INVITED 





SPACEK INSTRUMENT CO. 


1130 Sembling Ave. 
Pottstown, Pa. 
Telephone: FAculty 3-2825 
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FREE 


PRICE LIST on 
ALUMINUM 
TUBING! 


Aluminum is the ideal material for 
home-constructed telescopes. 
Available in various 


Write today to: Dept. AA, 


DIXIE IRRIGATION CO., INC. 
3940 Park Drive Louisville 16, Ky. 
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MONEY SAVING VALUES 


in Finest Quality Accessories .. . 


a 


Announcing the 


New SKYMASTER 


focusing mount for 
1.25” eyepieces. As- 
tounding new develop- 
ment in precise focus- 
ing now available. On- 
ly SKYMASTER has it. 
Check and _ compare 
with any mount at any 
price. Smoothest rack-and-pinion drive, pre- 
cision-generated. Perfect mesh. PLUS amaz- 
ing new MICRO-VERNIER “slow-motion’’ 
focusing. Move eyepiece in or out in 
increments as small as 1/10,000 inch, for 
sharpest detail. Extra drawtube, full 4’ 
travel. Safety LOCK on main tube. Tempo- 
styled in black and satin gray. CONTOUR 
BASE equipped to fit YOUR tube exactly 
(state mirror size). Adjustable tension. 
Screws furnished. The finest at only 

$17.95 ppd. 


SPACEKING focus- 
ing mount for 1.25” eye- 
pieces. A very fine 
mount at a budget price. 
Fits all tubes. Same finish 
as above. SPIRAL FO- 
CUSING for close view- 
og ing. Snap in or out for 

fast travel. Ball detent 
gives smoothest action. Full 4’’ adjustment. 
f} Includes screws. Only $8.95 ppd. 


STARGUIDE diagonal hold- 
er. Latest oval pattern. Cast alumi- 
num, fully adjustable. Nicely fin- 
ished. Fits above mounts. (State 
size: 4”, 6”, or 8.) $1.79 ppd. 


Pat. Appl. For 


Q) HEX-LAP MATS 
Only precision die-cut 
mat available for each 
mirror size. Save time 
and effort in polish- 
ing. Reduce errors. All 
dimensions accurately 
proportioned. New 
LOW prices. 





Be NO iscsscsecvensanes $2.50 ppd. 
BND wctsrsccscssscccsrsce $3.50 ppd. 
BRS. = risicvessaevivissnissiceseaet $4.00 ppd. 


All items manufactured by us and guaranteed. 
(Calif. residents add 4% tax) 


G. M. LABORATORY 
1359 Romulus Drive 
Glendale 5, California 


“Precision mechanisms since 1929’ 
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Fig. 14. The finished tube yoke ma- 
chined from the casting made with the 
mold in Fig. 12. 


is shown in Fig. 13, flanked with 
two other castings. The gravel has been 
dumped to speed cooling. At the left 
is a casting of a sleeve for holding an 
objective lens. The outer can has been 
removed with a pair of diagonal cutting 
shears, while the inner is shown during 
removal. A ring casting for mounting an 
objective is at the right. The machined 
yoke, ready to receive the telescope tube, 
is pictured in Fig. 14. Note the fine 
texture of the metal. The fork for the 
yoke (Fig. 15) was constructed with 13” 
thin-wall conduit forming the mold. 

The aluminum used for all these cast- 
ings was scrap corrugated roofing, a ma- 
terial which most scrap dealers are glad 
to sell for a few cents per pound. When 
using scrap aluminum, it is a good idea 
to sprinkle about half a_ teaspoon of 
aluminum welding flux over the molten 
metal just before pouring. 


mold, 


Fig. 15. Assembled yoke and fork. 








Precautions. Amateurs should experi- 
ence no difficulty in building the furnace 
and making the castings, provided they 
proceed methodically and carefully. 

The use of wooden planks or heavy 
steel plates as platforms on which to set 
molds that have just received pourings 
is not recommended. Wooden planks will 
char and smoke up the workshop. The 
coldness of steel plates will produce de- 
fective castings by cooling the metal too 
quickly. Bricks are safe and_ insulate 
the mold. Take care not to jar or move 
the mold until the pouring has cooled 
enough for its surface to retain its shape. 
The mold can be moved when the metal 
will not char a piece of dry paper. 

A carelessly constructed or operated 
furnace can be a definite fire hazard. All 
precautions must be taken to prevent the 
unit from tipping and spilling molten 
metal on the operator or the floor. 

Other articles on making furnaces and 
castings can be found in Amateur Tele- 
scope Making — Book II and Book III, 
and in Procedures in Experimental 
Physics, by John Strong. The cope-and- 
drag method was described in this de- 
partment in July and August, 1952. The 
author will be glad to answer letters re- 
questing further information if stamped, 
self-addressed envelopes are included. 

WILLIAM CHENEY 
P.O. Box 3591 
Seattle 24, Wash. 


Reflecting Telescope Kits 
Our kits have PYREX mirror blank, PYREX 
tool the same thickness, ample supply ‘of optical 


quality abrasives, fast-polishing cerium oxide, 
red rouge and pitch. Packed in metal cans. 


Size Thickness Price 
44" Ya" $ 6.00 
6" td $10.50 
8” 1" $18.75 
10” 13%4" $33.65 
1242" 2Ve"" $59.95 


ADD POSTAGE: Ist and 2nd postal zones 
from Detroit, add 5%; 3rd and 4th, add 
| | 10%; Sth and 6th, add 15%; 7th and 8th, 
add 20%. Or we will ship C.O.D. 
Send for free catalog of supplies, 
accessories, and refracting telescopes. 


ASHDOWNE BROS. 
18450 Grand River Detroit 23, Michigan 
iashaisinstetniinchatntcictatebiaindlinad 





| OPTICAL FLATS 
Pitch Polished, Beral Coated 


ee shape 
134” x 1%” 
yy aes $1.75 each 
4, wave $4.50 each 
Postpaid. 
Elliptical shape 
Heavy edges to minimize 
temperature effects. 
144,” minor axis. 
V, wave $4.00 each 
Vy wave $6.50 each 





Postpaid. 
BERAL COATINGS — same optical character- 
istics as aluminum — _ mechanically more 


durable — not over-coated — may be removed 
without harming glass surface. Prices for 
Beral coating telescope mirrors: 4” diameter - 
#2. a 6” - $3.50, 8” - $4.50, 10” - $6.50, and 
- $9.75 each, f.0.b. Skokie. 


LEROY M. E. CLAUSING 
8038 Monticello Ave. Skokie, Ill. 
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COATED BINOCULARS 


Beautifully styled imported binoculars. Precision made. A | x AY ? A C ED 0 B J EC Tl y & RY 


LOW, LOW PRICES! 






























MOUNTED IN ALUMINUM CELLS f/15 
We offer the lowest priced, hand-corrected, precision, American-made astronomical objective, mounted in 
a black-anodized aluminum cell. Our reputation for high-quality astronomical lenses has established us 
as the most reliable source in the industry. 





“Those in the know” BUY FROM US BECAUSE: 

















Each lens is thoroughly tested by us and is guaranteed to resolve two seconds of arc or better. They are 


American Type ““Zeiss’’ Type corrected for the C and F lines (secondary chromatic aberration). The zonal spherical aberration and 
The American type offers a superior one-piece frame the chromatic variation of spherical aberration are negligible. The cell is machined to close tolerances 
and clean design. so that it will fit directly over our standard aluminum tubing, eliminating any mounting problems. 
All complete with carrying case and straps. 314” diam., 48” F.L. (uncoated) .............. $28.00 414” diam., 62” F.L. (uncoated) «0.0... $60.00 
Size Field Type Center Ind. Same as above with coating .... scseceees $32.00 Same as above with coating ..... sos $69.00 
— Focus Focus We can supply ALUMINUM TUBING for the lenses above. 
6x15 360 ft. Opera i og “BIG” ACHROMATIC TELESCOPE OBJECTIVES 
30 si i ae . ’ . . . . . . . 

pnp ro a pi 17.95 We have the largest selection of diameters and focal lengths in the United States available for immediate 
7x35 341 Psi am 23.50 ae delivery. These are perfect magnesium-fluoride coated and cemented Gov't. surplus lenses made of finest 
7x35 Ae Peon ota P crown and flint optical glass. Not mounted. Fully corrected. Tremendous resolving power. They can 
readily be used with eyepieces of only 14” focal length, thereby producing high powers. Guaranteed 


Wide-Angle 





11° 35.00 — well suited for astronomical telescopes, spotting scopes, and other instruments. Gov't. cost up to $100. 

7x 50 372 ‘Zeiss’ 24.95 22.50 Diameter Focal Length Each Diameter Focal Length Each 

7x 50 372 American 32.50 _ 54 mm. (21%”) 254 mm. (10”) .......... $12.50 83 mm. (314”) 660 mm. (26”) $28.00 

8x30 393 ‘*Zeiss’’ 21.00 18.25 54 mm, (214”) 300 mm. (11.8”) 12.50 83 mm. (314”) 711 mm. (28”) 28.00 

10 x 50 275 “Zeiss”’ 28.75 pg 54 mm. (214”) 330 mm. (13”) .......... 12.50 83 mm. (314”) 762 mm. (30”) 28.00 

20x50 = 183 Zeiss 33.75 1. 54 mm. (214”) 390 mm. (15.4”) .... 9.75 83 mm. (314”) 876 mm. (3414”) 28.00 

54 mm. (214”) 508 mm. (20”) ........... 12.50 83 mm. (314”) 1016 mm. (40”) 30.00 

MONOCULARS 54 mm. (21%”) 600 mm. (2314”) ...... 12.50 102 mm. (4”) 876 mm. (3414”) 60.00 

Brand new, coated optics, complete 54 mm. (214”) 762 mm. (30”) .......... 12.50 108 mm. (4144”) 914 mm. (36”) 60.00 

i with pigskin case and neck straps. 54 mm. (21%”) 1016 mm. (40”) .......... 12,50 110 mm. (434”)* 1069 mm. (42-1/16”) 60.00 

: 54 mm. (21%”) 1270 mm. (50”) .......... 12.50 110 mm. (434”) 1069 mm. (42-1/16”) 67.00 

Price Price 78 mm. (3-1/16”) 381 mm. (15”) -- 23.060 128 mm. (5-1/16”)* 628 mm. (24%4”) .... 75.00 

6x 30 $10.00 7x 50 $14.75 80 mm. (31%”) 495 mm. (1914”) - 28.00 128 mm. (5-1/16”) 628 mm. (24%,”) 85.00 
8 x 30 11.25 16 x 50 17.50 81 mm. (3-3/16”) 622 mm. (2414”) ...... 22.50 *Not coated 

7x35 12.50 20 x 50 20.00 


@ We can supply ALUMINUM TUBING AND CELLS for the lenses above. @ 








All prices above plus 10% Federal tax. 


CROSSLINE RETICLE 


Mounted in black-anodized aluminum cell 11,” O.D. 
Can be illuminated for night use; cell is slotted. 
Unmounted reticle 28 mm. diam. 


MOUNTED $1.75 Each UNMOUNTED $0.50 Each 








MOUNTED EYEPIECES 
The buy of a lifetime at a great sav- hd 
ing. Perfect war-surplus lenses set in NEW! 6 LENSES 
black-anodized standard aluminum 
14” O.D. mounts. 





Our 6” objective does not need high-pressure sales- 
manship. Its sparkling performance speaks for 











F.L. TYPE PRICE itself: Test one, or have any — person test 
a“ a a 6 mm. (14”) Ramsden ..... Pheri ese ont $ 4.75 it; we are certain that you will be satisfied. If not, 
GIANT” WIDE-ANGLE EYEPIECES 12.5 mm. (14") Ramsden .. eee, | take advantage of our money-back guarantee. 
ERFLE EYEPIECE (65° field) 12.5 mm. (4") Symmetrical . a 6.00 
contains 3 coated achromats. 114” 16 mm. (%") Erfle (wide- angle) 12.50 6"-DIAM. AIR-SPACED TELESCOPE 
E.F.L., clear aperture 214”. Has a 16 mm. (*)) — iy 
focusing mount with diopter scale. 18 mn. a aes ss 6.00 OBJECTIVE 
Will make an excellent 35-mm. 22 am. (27/32”) Ser aeed ae - & 
Kodachrome viewer. eg seven 27 mm. (11/16 ) eliner . y ‘ Hard-coated on 4 surfaces 
times vsashelinsaajaronsicvetrssad Sn = — a ae weseeveees vos . br 
Same as above without diopter scale ou... . 55 mm. (2-3/16") Kellner ........ Acne 6.00 f/10 - 60” focal length { Loh er 
56 mm. (244”) Symmetrical 6.00 a 
COATED LENSES 75 cents extra. £/15 - 90” focal length § MOUNTED . 175.00 
WIDE-ANGLE ERFLE (68° field) sth} UNMOUNTED .. 150.00 
EYEPIECE. Brand new; coated 114” : P 
E.F.L. Focusing mount. 3 perfect SPECIAL COATED OBJECTIVE ie oe sae ALUMINUM TUBING for the 
achromats, 1-13/16” aperture .... $13.50 BIG 2Ve” DIAM. — 15” F.L. — $6.00 Seabinl 








These achromatic objective lenses are tested and 


WIDE-ANGLE yeas 114” ee Brand new; have the same high —— as Winn Pngy rag ss bes 
contains Eastman Kodak's rare-earth glasses; aperture scribed above, except they are seconds for slight 46o77 * 
; focusing mounts; 65° field ...........cccseseseseees . $12.50 edge chips or small scratches only. FO oy A oer’ GIANT 3 inch TELESCOPE 
anteed. Pp 




























1%4"-diam. Adapter for Erfle eyepieces .......... $3.95 
Excellent for . . . Astronomy 
ASTRONOMICAL MIRRORS ae 
8-POWER ELBOW TELESCOPE These mirrors are of the highest quality, polished to 40 POWER ALL 
\4-wave accuracy. They are fr maga and oae LENSES 
k 1 h silicon-monoxide protective coating ou wi ec ° COATED 
won. sg gre Tes pleased with their performance. postpaid $57.50 
field — 325 feet at 1,000 Diam. F.L. Postpaid 
yards. The telescope can Diste: Glass 3-3/16” 42” $ 9.75 
be adjusted for focusing 15 Pyrex i 44” 45” 13.50 
feet to infinity. It has a 2” Pyrex 6” 60” 25.00 








objective, focusing eyepiece 
28-mm. focal length with 
an Amici erecting sys- 
tem. Turret- 
mounted _ fil- 
ters: clear, 
red, amber, 
and neutral. 
Lamp housing 
to illuminate 





MIRROR MOUNTS, RACK-AND-PINION 
@ EYEPIECE MOUNTS, and ALUMINUM @ 
TUBING are available. 







HIGH-POWER SCOPE AMERICAN MADE 
Big, big, big 3”-diameter achromatic coated objective 
90° RIGHT-ANGLE PRISMS will give you the brightest crystal-clear images. Mi 
crometer spiral focusing drawtube, lightweight alumi- 
num construction throughout, tough black crackle fin- 
ish. Length open 22”, closed 1514”. Upright image. 












8-mm. face ........ 
12-mm. face .... 













reticle for 23-mm. face .... Silvered . ‘ : 
nighttime use. Truly the biggest bargain you 28-mm. face .... Silvered . Guaranteed to perform flawlessly. 
were ever offered. Original Gov't. cost $200. 38-mm. face ............ Silvered . 
48-mm. face .. .00 Silvered : 
BARGAIN PRICE...... $13.50 ppd. 62-mm. face, coated... $17.50 “MILLIONS” of Lenses, ete. 





Free Catalogue 

i | yi | Dy r E R s§ 6918 Merrick Road We pay the wero onthe U. Ss. — cena you 
m | east b . . pay postage. Satisfaction guaranteed or money 

4 = e i LYNBROOK, N. Y. refunded if merchandise returned within 30 days. 


July, 1959, Sky ano TELEscorE 531 


























Let's focus on. . 
UNITRON’S 4’ PHOTO-EQUATORIAL 


Fortunate indeed is the observer who has one of these UNITRONS at his disposal. While a 
favorite with the amateur astronomer, UNITRON's 4" models are designed and constructed to 
professional standards in order to meet the exacting requirements of the many university, 
U. S. and foreign government observatories that have chosen this model for serious research. 
The precision and value of a UNITRON is more than skin-deep. Consider, for example, the 
elaborate system of radial and thrust ball bearings built into the R.A. drive of the clock-driven 
models. Hidden from external view, this mechanism reveals its presence by the smooth tracking 
which adds so much to the ease of observing. 

UNITRON's Easy Payment Plan brings the price of this superb telescope well within the reach 
of the serious amateur. Where portability is considered an important feature, Model 160 with 


tripod mount is recommended ... only $117.50 down (full price $1175). If you desire a 
more permanent mounting, choose Model 166 with heavy metal pier... only $128 down (full 
price $1280). Prices include a complete selection of accessories — so many, in fact, that you 


will hardly know which ones to try first. Other 4'' UNITRONS are available for as little as $465. 
Whichever model you choose, you are assured of the very finest: after all, it is a UNITRON. 


See the back cover. 
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Some of the hidden values 








Model 166 with metal pier 


INSTRUMENT DIVISION of UNITED SCIENTIFIC CO. 
204-206 MILK STREET BOSTON 9, MASSACHUSETTS 
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The Logical Choice for You — a UNITRON Refractor 








MANY Models To Choose From! 


2 SATELLITE ($7.50 Down) 6x, diagonal $75 
eyepiece, altazimuth mount with circles, stand 

1.6” ALTAZIMUTH ($7.50 Down) $75 
with eyepieces for 78x, 56x, 39x 

2.4’ ALTAZIMUTH ($12.50 Down) $125 
with eyepieces for 100x, 72x, 50x, 35x 

2.4’ EQUATORIAL ($22.50 Down) $225 
with eyepieces for 129x, 100x, 72x, 50x, 35x 

3” ALTAZIMUTH ($26.50 Down) $265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 

3’ EQUATORIAL ($43.50 Down) $435: 
with eyepieces for 200x, 131x, 96x, 67x, 48x 

3’ PHOTO-EQUATORIAL ($55.00 Down) $550 


with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x 


4’ ALTAZIMUTH ($46.50 Down) with $465 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 


4 EQUATORIAL ($78.50 Down) with $785 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 


4’ PHOTO-EQUATORIAL ($89.00 Down) with $890 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 


4” EQUATORIAL with clock drive $985 


($98.50 Down), Model 160V, eyepieces as above 


4" EQUATORIAL with clock drive and metal $1075 
pier ($107.50 Down), Model 166V, eyepieces as above 


4” PHOTO-EQUATORIAL with clock drive and $1175 
Astro-camera ($117.50 Down), with eyepieces 


for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 


4” PHOTO-EQUATORIAL with clock drive, pier, $1280 
Astro-camera ($128.00 Down), eyepieces for 375x, 
300x, 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 

6" EQUATORIAL with clock drive, pier, $5125 
2.4’ view finder, with eyepieces for 625x, 500x, 
416x, 357x, 277x, 200x, 138x, 100x, 62x, 42x 


6’ PHOTO-EQUATORIAL as above but with $5660 
4’ quide telescope, illuminated diagonal, 
UNIBALANCE, Astro-camera Model 330 

6’ PHOTO-EQUATORIAL as above with $6075 


addition of 3’’ Astrographic Camera Model 80 


A UNITRON FOR EVERY BUDGET 
With 17 models to choose from, there is a 
UNITRON fo fill every need, at a price to fit 
every budget. Using UNITRON's Easy Pay- 
ment Plan, a down payment of only 10% 
puts you at the controls. UNITRON Instru- 
ments are fully guaranteed for quality, work- 
manship, and performance — you may order 
with complete confidence. 


@ LENSES are FULLY CORRECTED for spherical and 
chromatic aberration and are COATED for maximum bril- 
liance and clarity of image. Optics especially designed 
for astronomical observation. AIR-SPACED OBJECTIVES. 
@ EYEPIECES of the HIGHEST QUALITY: Orthoscopic, 
Achromatized Symmetrical, Kellner, Huygens. Three to 
ten eyepieces included with each instrument. 

@ EQUATORIAL MODELS have slow-motion controls for 
both declination and right ascension as well as rapid- 
motion controls. Sturdy TRIPOD (or PIER). 

@ ALTAZIMUTH MODELS have slow-motion controls for 
both altitude and azimuth as well as clamps for both 
co-ordinates. Sturdy TRIPOD. 

@ Choice of UNIHEX Rotarv Eyepiece Selector or STAR 
DIAGONAL and ERECTING PRISM for TERRESTRIAL OB- 
SERVATION. 


Higher- and lower-power eyepieces available for 
all models. Prices include basic accessories, tripod 
and mounting, fitted wooden cabinets, and operating 
instructions. Additional accessories available to add 
further to your observing pleasure. 


HOW TO ORDER A UNITRON 


Send check or money order in full or use our Easy Pay- 
ment Plan, as described below. Shipments made express 
collect. Send 20% deposit for C.0.D. shipment. 
UNITRON instruments are fully guaranteed for quality, 
workmanship, and performance, and must meet with 
your approval or your money back. 


Use Our EASY PAYMENT PLAN 


UNITRON’s popular Easy Payment Plan is a convenient 
and economical way to buy your UNITRON Refractor 
when you do not want to disturb your savings or when 
you haven’t the total cost of the telescope immediately 
available. The down payment required is 10%. The 
balance due is payable over a 12-month period, and 
there is a 6% carrying charge on the unpaid balance. 
Your first payment is not due until 30 days after you 
receive the instrument, and if you should want to pay 
the entire balance due at that time, the carrying charge 
is canceled. (6° models available on special plan.) 








New UNITRON View Finders 











UNITRON 








UNITRON’s popular view finders with newly designed optics and mechanical features are better than ever. 
From left to right: 23.5-mm., 30-mm., 42-mm. 


1, VIEW FINDER (As used on UNITRON 2.4’ Models): 
23.5-mm. (.93’) achromatic objective, 6x eyepiece with 
crosshairs. Chromed brass tube. Mounting brackets with 


centering screws. Only $8.50 postpaid 


2. VIEW FINDER (As used on UNITRON 3” Refrac- 


tors): 30-mm. (1.2’’) coated achromatic objective and 
8x eyepiece with crosshairs. Other details as in View 
Finder 3. 


Only $10.75 postpaid 


3. VIEW FINDER (As used on UNITRON 4” Refractors): 
42-mm. (1.6’’) coated achromatic air-spaced objective. 
10x eyepiece with crosshairs. Duralumin tube finished 
in white enamel. Dewcap. Furnished with mounting 
brackets, centering screws for collimation, and mounting 
screws. This finder measures approximately 16” over- 
all. It is light in weight, compact and small enough for 
use as a hand telescope furnishing spectacular wide-field 


views of the sky. 
Only $18.00 postpaid 


INSTRUMENT DIVISION OF 
UNITED SCIENTIFIC COMPANY 


204-206 MILK STREET - BOSTON 9, MASSACHUSETTS 
















AND HERE COMES NO. 18 
A New 5" UNITRON 


Shown above next to the 4’’ UNITRON is a new 5” 
model, the 18th member of UNITRON’s distinguished 
line of precision refractors. A telescope of this size, 
mounted as it is on a tripod, has not been designed as 
a portable model for observers with the dimensions of 
Paul Bunyan. On the contrary, it makes available to 
the active amateur and school a large telescope which 
can be used to advantage without incurring the expense 
of building an observatory. With casters fitted to the 
tripod legs, the complete telescope can be rolled into a 
building such as a garage when not in use. You will be 
hearing more about this new 5’ UNITRON but, in the 
meantime, those especially interested should write for 
Bulletin F which gives additional information. 


Get UNITRON's 


’s Guide and Catalog on 


Observe 


ASTRONOMICAL TELESCOPES 


This valuable 38-page book 
is yours for the asking! 


With artificial satellites already launched and space 
travel almost a reality, astronomy has become today’s 
fastest growing hobby. Exploring the skies with a tele- 
scope is a relaxing diversion for father and son alike. 
UNITRON's handbook contains full-page illustrated 
articles on astronomy, observing, telescopes and acces- 
sories. It is of interest to both beginners and advanced 
amateurs, 


Contents include— 


Observing the sun, 
moon, planets and 
wonders of the sky 


Constellation map 

Hints for observers 

Glossary of telescope terms 

How te choose a telescope 

Amateur clubs and research 
$ 


program: 
INSTRUMENT DIVISION of UNITED SCIENTIFIC CO. 
204-206 MILK STREET * BOSTON 9, MASS. 









Please rush te me, free of charge, UNITRON’s new Observer's 











Guide and Telescope Catalog 20.5, 
i Name | 
Street 
| City State | 
L. a GE SEG EE Se aul 
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SKY - GAZERS EXCHANGE | 


Classified advertising costs 30 cents a word, including 
address; minimum charge. $4.00 per ad. Only one | 
for sale ad per issue for each advertiser. Remittance 
must accompany order. Insertion is guaranteed only | 
on copy received by the 20th of the second month | 
before publication; otherwise, insertion will be made 
in next issue. We cannot acknowledge classified ad 
orders. Sky Publishing Corporation assumes no re- | 
sponsibility for statements made in classified ads, nor | 
for the quality of merchandise advertised. Write Ad | 
Dept., Sky and Telescope, Harvard Observatory, | 
Cambridge 38, Massachusetts. 


4” REFRACTOR, $120.00. Write for details. J. M. | 
McClintock, Rte. 4, Box 287, Port Orchard, Wash. | 


—— | 

164-PAGE photographic bargain catalogue, listing | 
thousands of photographic bargains. Send 25¢ for | 
your copy, credited on first order. Dept. 27-C7, Cen- 
tral Camera Co., 230 S. Wabash Ave., Chicago 4, 
Ill. | 


INDIANA, Michigan, Illinois enthusiasts: See our | 
extensive line of refractors and reflectors, mirror 
kits, evepieces. and so forth. Valparaiso Camera | 
Shop, Valparaiso, Ind 

BEGINNER'S telescope kit: $3.00 each, all parts. | 

and 3 lenses. Make 8-power astronomical refractor. | 

Perfect for youngsters and school projects. Frank | 

Myers, 19200 N. Park Blvd., Shaker Heights, Ohio. | 


FOR SALE: Completely equinped 3” Unitron photo: | 
graphic refractor. Photograph upon request. $400.00. 


Crating and shipping prepaid. Jimmy Dail Rouse. | 
Rte. 4, Box 144, Brownwood, Tex. 


STARTIME clock drive for camera, telescope. Simpli- | 
fied plans. $1.00. Tracks accurately (gearless de- | 
sien). L. Mussgnug. Box 74, Bethel, Conn. 


FIBERGLASS TUBES, great strength, lightweight, 
beautiful. readv to mount. W. R. Parks, 20942 S. 


LaSalle, Torrance, Calif. 


TELESCOPE MIRRORS: Made to order. 6”. $50.00: | 
10”, $125.00. Merle Welander, Rte. 3, Stillwater, | 


Minn. 
‘ | 


BINOCULARS WANTED: 5” Japanese military, or 
what have you? Earl Cameron, 501 E. Orangeihrope, | 
Box 230, Anaheim, Calif. | 

6” REFLECTOR, horseshoe equatorial, circles, drive. | 
finder, 7 eyepieces. Barlow, housing; also portable 
equatorial. Best offer over $250.00. M. Euler, 684 
Carroll Place, Teaneck, N. J. 

WANTED: 16” Pyrex blank and tool. Robert Hebert, | 
12 Holt Place, Keene, N. H. | 

SOUTHLAND OBSERVERS: Finest refractor tele- | 
scopes 2.4”, 3”, and 4” altazimuth and equa- | 
torial models shipped from Dallas, Texas. Terms | 
and details on request. Melton Industries, etd 
Levee St., Dallas 7, Tex. Phone RI 8-4769. 

— = - — a | 

ALUMINUM TUBING, 2” through 8”, any length. 
Pesco-A, Box 363, Ann Arbor, Mich. 

CAVE TELESCOPE: 10” de luxe Astrola, 3 eyepieces, | 

sky sets, slides, much more. Cost over $1,100.00. | 

Best offer. Tom Young, 5627 Archcrest Dr., Los 

Angeles 43, Calif. | 


INTERESTED in astronomy as a career? Vocational | 
and Professional Monographs: Astronomy, by Dr. | 
Freeman D. Miller, describes personal qualifica- | 
tions, scholastic training, and job opportunities. | 

$1.00 postpaid. Send to Box B, Sky and Telescope, 

Harvard Observatory, Cambridge 38, Mass. 


SPECIAL this month: 8 x 50 achromatic finder, | 
highest-quality coated American optics, brackets in- 
cluded, $15.00. Free complete descriptive Messier 
catalogue when you request our new brochure. 
ANRA Manufacturing Engineers, 7431 Canoga Ave., 
Canoga Park, Calif. 





$1.60 
postpaid. Send to Box C, Sky and Telescope, Har- 
vard Observatory, Cambridge 38, Mass. 





2.4” UNITRON equatorial, hardly used. Make offer. 
W. A. Estlick, 143 Willoughby Rd., Shelton, Conn. 


MAKSUTOV LAPS now available. Write for prices. 
William Drohomer, 505 S. Birch St., Santa Ana, 
Calif. 


FOR SALE: Unitron Astro-Camera Model 220B, brand 
new, never used, $49.95. Write Box S, Sky and 
Telescope, Harvard Observatory, Cambridge 38, | 
Mass. 





WANTED: De luxe Questar. D. T. Wynne, 3311 
Oak Knoll Dr., Cleveland 24, Ohio. Phone TE 1- 
8783. 


TELESCOPE ENTHUSIASTS: Free brochure offers 
terrific specials on our highest-quality telescopes and 
mounts. Write today. Vernonscope and Co., Candor, 


N. . 
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CELESTIAL CALENDAR 


Universal time (UT) is used unless otherwise noted. 


R CASSIOPEIAE 


HE long-period variable star R Cas- 

siopeiae reaches greatest brightness 
late this July, when it will be visible in 
binoculars and possibly to the unaided 
eye. At the maximum of its 431-day cycle, 
R Cas has been recorded as bright as mag- 
nitude 4.8 and as faint as 8.5. Similarly, 
the minimum magnitude can be anything 
between 10.4 and 13.6. Thus, the ac- 
companying light curve, reproduced from 
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Leon Campbell’s Studies of Long Period 
Variables, shows only the average be- 
havior of this star, as deduced from about 
one thousand amateur observations. Rec- 
ords of its light variations go back to 1850. 

R Cas is a triple star. There is an 11.4- 
magnitude companion about 30” distant 
in position angle 330°, easily detected in 
small telescopes. Much more difficult is 
the closer, 144-magnitude companion first 
seen by T. E. Espin in 1899. All ob- 
servers have commented on the very red 
color of the variable star itself, which is 
situated at right ascension 23" 55.8, 
declination +51° 07’ (1950 co-ordinates), 
about seven degrees southwest of Beta 
Cassiopeiae. 








VARIABLE STAR MAXIMA 


July 2, R Caeli, 043738, 8.0; 2, V 
Ophiuchi, 162112, 7.5; 5, R Pegasi, 230110, 
7.9; 16, SS Virginis, 122001, 6.9; 23, R 
Cassiopeiae, 235350, 6.5; 26, R Aurigae, 
050953, 7.8; 29, RR Sagittarii, 194929, 6.6. 

August 2, RT Cygni, 194048, 7.4; 7, 
S Herculis, 164715, 7.6. 


These predictions of variable star maxima are by 
the AAVSO. Only stars are included whose mean 
maximum magnitudes are brighter than magnitude 
8.0. Some, but not all of them, are nearly as bright 
as maximum two or three weeks before and after the 
dates for maximum. The data given include, in 
order, the day of the month near which the maximum 
should occur, the star nate, the star designation 
number, which gives the rough right ascension (first 
four figures) and declination (bold face if southern), 
and the predicted magnitude. 





JULY METEORS 


The moon, just past last quarter, should 
not interfere with observations of the 
Delta Aquarid meteor shower. A single 
observer may see about 20 meteors per 
hour on July 29th at the peak of this 20- 
day shower. At maximum, the meteors 
appear to radiate from a point just west of 
Delta Aquarii, at right ascension 22" 36™, 
declination —17°. The radiant moves to 
the east and slightly north at a rate of 
almost 1° per day. W. H. G. 


MINOR PLANET PREDICTIONS 


Psyche, 16, 9.3. July 11, 20:56.9 — 15-04; 
21, 20:50.1 —15-38; 31, 20:42.2 —16-19. 
August 10, 20:33.9 —17-02; 20, 20:26.4 
—17-42; 30, 20:20.5 —18-15. Opposition 
on August 1. 

Laetitia, 39, 9.1. July 11, 21:02.7 —7-48; 
21, 20:56.6 —8-36; 31, 20:49.1 —9-38. 
August 10, 20:41.1 —10-51; 20, 20:33.8 
—12-07; 30, 20:28.0 —13-23. Opposition 
on August 2. 

Baucis, 172, 9.6. July 21, 21:48.6 —20-38; 
31, 21:39.6 —20-31. August 10, 21:28.8 
—20-19; 20, 21:17.7 —20-00; 30, 21:07.8 
—19-29. September 9, 21:00.4 —18-47. 
Opposition on August 12. 


After the asteroid’s name are its number and the 
magnitude expected at opposition. At 10-day intervals 
are given its right ascension and declination (1950.0) 
for 0% Universal time. In each case the motion of 
the asteroid is retrograde. Data are supplied by the 
IAU Minor Planet Center at the University of Cin- 
cinnati Observatory. 





MINIMA OF ALGOL 
July 3, 7:10; 6, 3:58; 9, 0:47; 11, 21:36; 
14, 19224; 17, 15313; 20) 12:02:23, 18:50; 
20, 5:59; 29,2227; 31, 23216. 
August 3, 20:04; 6, 16:53; 9, 13:42. 


These minima predictions for Algol are based on 
the formula in the 1953 International Supplement of 
the Krakow Observatory. The times given are geo- 
centric; they can be compared directly with observed 
times of least brightness. 





JUPITER’S SATELLITES 


The configurations of Jupiter’s four bright moons 
are shown below, as seen in an astronomical or in- 
verting telescope, with north at the bottom and east 
at the right. In the upper part, d is the point of 
disappearance of the satellite in Jupiter’s shadow: 
r is the point of reappearance. 

In the lower section, the moons have the positions 
shown for the Universal time given. The motion of 
each satellite is from the dot toward the number 
designating it. Transits over Jupiter’s disk are shown 
by open circles at the left, eclipses and occultations 
by black disks at the right. The chart is from The 
American Ephemeris and Nautical Almanac. 


JULY 
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AND PLANETS THIS MONTH 


The sun, on the ecliptic, is shown for the beginning and end of the month. 

The moon’s symbols give its phase roughly, with the date marked alongside. 

Each planet is located for the middle of the month or for other days shown. 
All positions are for 0" Universal time on the respective dates. 


Mercury reaches greatest elongation on 
July 8th, 26° 14’ east of the sun. At this 
time it is magnitude +0.7, and can be 
seen in the west, setting about 14 hours 
after the sun. 

Venus is a brilliant object in the west- 
ern sky all month, setting about two 
hours after sunset on the 15th. Greatest 
brilliancy occurs on the 26th, at which 
time the planet’s magnitude is —4.2. A 
telescope will show the disk to be a 
beautiful crescent, 27-per-cent  illumi- 
nated and 37”.4 in diameter. The moon 
will be close to Venus on the evening of 
the 9th, passing about 3° south. 

On July 7th, Venus will occult Regulus 


for observers in southern Asia, Africa, 
Europe, South America, and eastern 
North America. For the last, Venus will 


be low in the east in full daylight at the 
time of the occultation. Details were 
given on page 474 last month; see also 
page 483 of this issue. 

Mars is a 2nd-magnitude object near 
Regulus at midmonth, low in the west at 
sunset. The planet is poorly placed for 
observation all month. The moon is to 
pass 5° south of Mars on the evening of 
July 8-9. 

Jupiter is in Libra and quite bright — 
magnitude —1.9 on the 15th. This giant 
planet crosses the meridian at sunset and 
sets about half an hour after midnight, 
local time. Telescopically, the planet’s 
slightly flattened disk is seen to have an 


MOON PHASES AND DISTANCE 

July 6, 2:00 
July 13, 12:01 
July 20, 3:33 
July-27, 14:22 


New moon 
First quarter 
Full moon 
Last quarter 
New 


moon August 4, 14:34 

July Distance Diameter 

\pogee 1, 19" _ 000 mi. 29’ 28” 

Perigee 17, 14" 226,200 mi. 32’ 49” 

Apogee 29, 12" 251,400 mi. 29 32” 
August 

Perigee 13, 16" 229,200 mi. 32’ 24” 


equatorial diameter of 41” and a polar 
one 3” less. Jupiter is stationary in right 
ascension on July 20th, then resumes 
eastward motion among the stars. On 
the morning of the 15th the moon will 
pass about 3° north of the planet. 

Saturn at midmonth is low in the south- 
east at sunset, appearing as an object of 
magnitude +0.3 in Sagittarius and visible 
most of the night. In a telescope, the 
planet’s disk is 16”.4 in polar diameter, 
and the ring system 41”.2 in extent. The 
moon will pass 4° north of Saturn in the 
early morning of July 18th. 

Uranus is in Cancer, too close to the 
sun to be easily seen this month. 

Neptune is stationary in right ascen- 
sion on July 17th, when it resumes direct 
(eastward) motion among the stars. East- 
ern quadrature is reached on the 28th, 
when the planet crosses the meridian 
about an hour before sunset and _ is 
visible in the southwest during the eve- 
ning. This 8th-magnitude object is in 
Virgo, and on July 28th will be at right 
ascension 14° 10".8, declination —11° 13’ 
(1950 co-ordinates), readily visible in 
binoculars and small telescopes. See the 


map of Neptune’s path, on page 173 of 
W. H. G. 


the January issue. 
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OCCULTATION PREDICTIONS 

July 15-16 Theta Librae 4.3, 15:51.5 
— 16-36.6, 10. Im: F 6:10.9 —0.9 +1.2 41. 

See page 474 of last month’s issue for 
explanation and the rules for determining 
the times at various localities. 


UNIVERSAL TIME (UT) 


in Celestial Calendar are Greenwich 
civil or Universal time, unless otherwise noted. This 
is 24-hour time, from midnight to midnight; times 
greater than 12:00 are p.m. Subtract the following 
hours to convert to gy ~~ in the United 
States: EST, 5; CST, 6; MST, 7; PST, 8. To obtain 
daylight saving time pe ce 4, 5, 6, or 7 hours, 
respectively. If necessary, add 24 hours to the UT 
before subtracting, in which case the result is your 
standard time on the day preceding the Greenwich 
date shown. For example, 6:15 UT on the 15th of 
the month corresponds to 1:15 a.m. EST on the 
15th, and to 10:15 p.m. PST on the 14th. 


TIMES used 


THE ASTRONOMER KIT 


complete telescope mirror kit 
that includes — 





the only 


% FOUCAULT TESTER, in its entirety, with light 
source, knife-edge, measuring scale 
PYREX MIRROR BLANK 

% NEW, NONVITREOUS TOOL, faster, smoother, 


more accurate 

SEVEN ABRASIVES for greater safety and speed 

CERIUM OXIDE for fast, clean polishing 

SPECIAL OPTICAL PITCH to minimize danger of 

turned-down edge 

MAGNIFYING LENS, essential in mirror grinding 
%& DETAILED, ILLUSTRATED INSTRUCTIONS, ‘Mirror 

Making in the Kitchen’ 

(Starred items exclusive with The Astronomer Kit) 

GIG Bld sc ceccrecccncastenes $15.00 ppd. 

Also: 41-inch, $11.50 ppd.; 8-inch, $24.50 ppd. 
Money-back guarantee. Astronomical specialists in 
the Rocky Mountain region. We repair all scien- 

tific instruments. 


ASTRONOMY, inc. 


822 21st Street, Denver 5, Colorado 











The latest 
itz MODEL A-2 


PLANETARIUM 


has been installed at 
Florida Southern 
College 
Lakeland, Florida 
* 


Spitz Laboratories 
Inc. 
YORKLYN, DELAWARE 
Phone: CEdar 9-5212 
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SOUTHERN STARS 


The sky as seen from latitudes 20° to 
40° south, at 11 p.m. and 10 p.m., local 
time, on the 7th and 22nd of September, 


536 Sky aNnp TELEscopE, July, 1959 





North 


respectively; also, at 9 p.m. and 8 p.m. on 
October 7th and 22nd. For other dates, 
add or subtract } hour per week. 

South of the zenith are four birds first 
listed as constellations by Johann Bayer 
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in his “Uranometria” of 1603. They are 
Grus the Crane, Pavo the Peacock, Tucana 
the Toucan, and Phoenix, a mythical bird 
which, since ancient times, has been a 
symbol of the resurgence of life, 
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STARS FOR JULY 


spectively; also, at 7 p.m. on August 7th. 
For other dates, add or subtract } hour 
The sky as seen from latitudes 30° to 

north, at 9 p.m. and 8 p.m., local 
time, on the 8th and 23rd of July, re- 


the northern sky. Look for the bright 
globular cluster M13 in the side of Her- 
per week. cules’ keystone; it is just visible to the un- 

Corona Borealis, the Northern Crown, aided eye. Farther north, Draco the Drag- 
and sprawling Hercules are now high in on winds across the polar heavens. 
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Isn't it time that 
YOU moved up to 


this kind of performance ? 


Ready for the extra thrills that advanced astronomy has to offer? For the 
kind of observing that is beyond the optical and mechanical abilities of 
your present equipment? Then you're ready to join the many serious 
amateurs, schools, colleges, and professional observers who have found 
the performance they seek in these custom-built DY NASCOPES. 


These magnificent instruments set standards that no other telescopes in 
their price range can equal. Combining the latest advances in optical en- 
gineering with the old-world skill and patience of master craftsmen, these 
superb DYNASCOPES give you every las needed for superior viewing. 
And every feature is precision finished to the most exacting specifications. 








Above all, Criterion's strict quality control allows no room for chance. 
Each Dynascope is twice-tested and inspected. Each rigid test must be 
met flawlessly before shipment. Your satisfac- 
tion is unconditionally guaranteed. Yet the 
price is amazingly low. 








6"" STANDARD j 
MODEL 
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INustrated above is the 6’ De Luxe Dynascope. 








SEE THE SUPERIOR FEATURES 


YOU GET IN THESE MAGNIFICENT 


CUSTOM-BUILT 6” -8” - 10” -12”- 16” 


DYNASCOPES® 


Specifications for 6’’ model: 


@ f/9 Parabolic Mirror, accurate to 1/10 wave 


@ Fully Rotating Tube, for comfortable viewing 


Massive Equatorial Mount, adjustable for your 
latitude 


5 Matched 114’ Eyepieces — 3 Achromatic 
Ramsdens (45X, 76X, 152X) — 2 Orthoscopics 
(228X, 343X) 


8x 50 Achromatic Finder Scope with crosshairs 
Secondary Support that minimizes diffraction 
Declination Axle, 1/2‘’ diameter, with slow mo- 
tion 

Polar Axle with Needle Bearings on 11/2” shaft 
Rack-and-Pinion focusing 

Double-draw Focusing Tube for any eyepiece 
Precision-fashioned 54’’ Bakelite Tube 


Lightweight Portable Tripod (hidden inside pier 
of de luxe model illustrated) for field trips 


Exclusive Two-way Pier-tripod — a massive 45- 
pound pier for permanent installation 


Special trade-in terms for present Dynascope 
owners. Write for exact allowances, describing 
present model and condition. Easy payment plans 
also available. 











ONLY $265 FOR THIS SUPERB 6-INCH STANDARD DYNASCOPE® 


Also illustrated: Electric Clock Drive, $80; Setting Circles, $60; Permanent Pedestal, 
$70. Write today for full specifications and details of these superior reflecting telescopes. 


For early delivery, send check or money order. 


CRITERION MANUFACTURING COMPANY 


Manufacturers of Quality Optical Instruments 


Dept. D-28, 331 Church St., Hartford 1, Connecticut 
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SPACE BOUND IN AN ASTRO-DOME 













A carefully engineered installation by Whether you order a new ASTRO- 
ASTRO-DOME is your first step into DOME installation or you are planning 
space. Weather protection for telescopes to have your existing dome completely 
' is our prime concern, and we are con- renovated by ASTRO-DOME, you can 
f stantly considering new techniques to be assured that your facilities will be 
improve dome design and performance. the finest available in the new space age. 


<<, 





Where ideas and deriquing take ahape.... | 









write for 
Brochure today 


’ 


-MANUFACTURERS OF ASTRONOMICAL OBSERVATORY DOMES ' 
1801 BROWNLEE AVE. N. E. CANTON 5, OHIO Phone GL. 4-2755 | 


INCORPORATED 


vu 
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It takes only $12.50 down to own this UNITRON 


Little wonder that the UNITRON 2.4” Altazimuth Re- 
fractor has long been America’s most popular low-priced 
refractor. 


For UNITRON and only UNITRON combines unexcelled 
optical and mechanical performance with exclusive fea- 
tures designed to increase your observing pleasure. As 
an example, take UNIHEX — the Rotary Eyepiece Selector 
which relieves you of the burden of fumbling with eye- 
pieces in the dark. Or, perhaps your observing situation 
may call for the DUETRON Double Eyepiece, the erecting 
prism system, the Astro-Camera 220, or the sun screen. 


Optically speaking, UNITRON Refractors duplicate the 
performance of larger telescopes of other types. Further- 
more, there are no mirror surfaces to become tarnished, 


UNITRON 


INSTRUMENT 
204-206 MILK STREET 


no secondary optics to cause diffraction patterns, and no 
foiding of the light back on itself with consequent loss of 
definition. It is not surprising that you see more and see 
better with a UNITRON. 


The UNITRON 2.4” Altazimuth Refractor is priced at 
only $125 complete with tripod, sturdy mounting with 
micrometric slow-motion controls, four eyepieces, carrying 
cases, and accessories. Using our Easy Payment Plan, a 
mere 10% down payment of only $12.50 brings this 
UNITRON to you. 


With interest in astronomy at an all-time high, now is 
the time to treat yourself to a UNITRON. After all, you 
deserve the very best. 


See pages 532 and 533. 


DIVISION of UNITED SCIENTIFIC CO. 
BOSTON 9, MASSACHUSETTS 








